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The specifications and design information contained 
in fhis manua! were correct at Ihe time it was printed. |! 
is John Deere 5 policy fo continually improve and up- 
dale aur machines, Therefore, the specifications and 
design information are subject to change without no- 
fice, Wherever applicable, specifications and design 
information are in accordance wilh SAE and ICED 
standards. 
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INTRODUCTION 


Use MAS Manuals гог Pafarence 


This technical manual is part of a twin concept of 
Service: 


The two kinds of manuals work as a team io cive 
you both the general background and technical de- 
tails of shop service, 


* FOS Manuals-—flor reference 


Fundamenta of Semice (FOS) Manuals cover 
basic theory of operation, fundamentals of trouble 
shoolng, genera! maintenance, and basic types ol 
failures and thelr causes. FOS Manuals are for training 
new personne! and for reference by experienced tech- 
nicians. 


When service personne! should refer to а 

Pea | FOS Manual for move information, a FOS 
symbol like the one at The bel is used im thie 

еј TM to identity the reference. 


* Technical Manuala—for actual service 


Techrmcal manuals are concise service guides for a 
specie machine. Technica! manuals are on-the-job 
guides containing only the vital information needed by 
an experenced senate lechnicien 
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Lise Technical Manuais for Acha Service 


This technical manual was planned and writtan for 
you—an experienced service technician. Keep d in а 
permanent binder in Tha shop where if is handy Bieter 
fo it whenever in doubt about сотесі service proce- 
dures or specifications. 


Some features of this manual: 


ж Inside front cover - "Table of Contents" and 
‘Maintenance Without Accident" 


+ Section 10 - Сапега! specifications and services, 


ж Sections 20 through 60 - Removal, repair, test 
ing (components removed), installation, and ad- 
justment, 


в Section 70 - Detailed explanation of system op- 
eration, diagnosis, visual inspection, Testing, and 
adjustments. 


а Specifications grouped and illustrated al the end 
of each section 


è Inside tear cover = Index 
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MAINTENANCE WITHOUT ACCIDENT 
WORK SAFELY 





TAPER 


This safety alert symbol identifies important 

safety messages іп this manual and on the 
tractor. When you see this symbol, be alert to ihe 
possibility of personal injury and carefully read ihe 
message that follows, 


EVERY EMPLOYER HAS A 
SAFETY PROGRAM. KNOW 
WHAT IT IS! 





ТЕРІСІН 


Consul your shop foreman for specific instructions 
on a job, and the safety equipment required, 

For instance, you may need: Hard hal, safety 
shoes, safely goggles, heavy gloves, reflector vests, 
ear protectors, raspirators, 
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WRONG 
BE ALERT! 


Plan ahead—work salely—know 
how tn use a first-aid kit and a fire 
exhnguisner—and where to gel 
aid and assistance. 





as j 
кера 


Maintenance Area 


Make gure the maintenance area is adequately 
ventes, 


Keep maintenance area CLEAN AND DAY. Сау and 
wel floors are slippery: greasy rage are а fire hazard; 
wet spots are dangerous when working with electrical 
equipment, 


Store starting aids in a cool and well-ventilated 
place, out of the reach of unauthorized personnel. 
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MAINTENANCE WITHOUT ACCIDENT 


AVOID FIRE HAZARDS— 
Fuel is Dangerous! 





WRONG 


тбї@й1 
Dönt smoke while refueling. 


Don't smoke while handling highly flammable mate- 
rial. 


Engine should be shut off when refueling. 
Use care in refueling 11 the engine is hot, 


Don't use open pans of gasoline ar diesel fuel for 
cleaning paris. Good commercial, nonfiammabla $ol- 
venis are preferred, 


Battery Gas Is Highly Flammable! 
Provide adequate ventilation when charging balier- 





тагат 


Don't check battery charge by placing metal objects 
across the posts. 


Don't allow sparks or open flame near batteries. 
Don't smoke near battery 


Flame Is Not a Flashlight! 


NEVER USE OPEN FLAME AROUND THE МА- 
CHINE, 


KNOW WHERE FIRE EXTINGUISHERS ARE 
KEPT! 
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UNDER ALL MAINTENANCE 
CONDITIONS — 


Do nei perfarm any work on tha equipment unless 
authorized to do so. Then be sure you know the safe 
and proper procedure. 


Follow recommended procedures 


Never service the equipment while it is being 
operated. 


Avoid working on equioment with tha engine run- 
ning. 





TB3BET 


lf it is necessary to make checks with ihe engine 
running, ALWAYS USE TWO service technitians— 
one, the operator, а! the controls, the other checking 
within sight of the operator. 


KEEP HANDS AWAY FROM 
MOVING PARTS 


Support all raised equipment 

Newer work under raised buckel. 

Lower bucket ta ground. 

If the machine is on an incline, block it securely. 
Lise hoisting equipment for lifting; heavy paris. 


TAKE CARE! WATCH OUT FOR OTHER | 
PEOPLE IN THE VICINITY 


Weer safety glasses when drilling, grinding. or 
hammering metal, 
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SERVICING PRECAUTIONS 





Keep ALL equipment free of dirt and oil 


Be sure lo clean any oil, grease, mud, ісе, or snow 
from Мост of operatora compartment and stepping 
pounts. 


When preparing the engine for storage, remember 
that inhibitor is volatile and therefore dangerous. Seal 
and tape openings alter adding the inhibitor. Keep 
container tightly closed when not in use, 


Don't remove the radiator cap until coolant temper- 
ature is below the boiling point. Then loosen cap slowly 
io the Stop to relieve pressure before removing, 


Periodical check exhaust system for excessive 
leaxage 


Relieve hydraulic pressure before working on hy- 
draulic system: shut cff engine, lower bucket tà ground, 
and move control levers and steering wheel until no 
response is fell. 


When checking hydraulic pressure, be sure to use 
the correct fast gauge. 
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PRECAUTIONS DURING 
REPAIR 


Байга working on hydraulic system relieve hydrau 
lic pressure, 


Before repairing the electrical system, or performing 
а major overhaul, disconnect batherias 


KMOW EQUIPMENT I5 READY! 


Check guards, canopies, safely guards — ай pro- 
tective devices installed on the unit. Every one should 
ba in place and secure. 


CHECK IT OUT! 


D GUARDS 

D CANOPIES 

О SHIELDS | 

ПІ PROTECTIVE DEVICES 

П ROLL-OVER PROTECTIVE STRUCTURES 
О SEAT BELTS, ETC. 





Carefully inspect equipment lor visual delects— 
teaks in fuel. lubrication, and hydraulic systems. Da not 
search for pressurized fluid leaks with your hands. Use 
cardboard or wood to search lor leaks. 
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Section 10 


GENERAL 
CONTENTS OF THIS SECTION 


Page Page 


GROUP 5 - SPECIFICATIONS GROUP 48. = LUBRICATION 


General Machine Specifications . 


GROUP 10 - PREDELIVERY, DELIVERY, AND ҒАН н Мнн... 1 
AFTER-SALE SERVICES 
Tamporary Machine S4oórage...... -0,00000 10-1 
Predelivery Service Im ІШЕ 
Delivery Service... 10-12 
After-Sale Inspection 10-12 
Group 5 


GENERAL MACHINE SPECIFICATIONS 


(Spacihications and design subject! іп change without notice. Wherever applicable, specilications аға in accordance 
with ICED and SAE Standards. Except where otherwise noted, these specifications ane based on a unit equipped 
with 14.9-24, 5 ply rating rear fires; 1TL-15, & ply rating front fires; 3/4 cu. yd. (0.57 т?) шеке; and standard 


eaquipmer. | 
Power (б 2500 engine rpm): 


БАЕ DIN 
(Gross e Ба hp (38.8 КМГ) 
EE Lo sese е 50 hp (37.3 kW) 53.2 PS 


Net engine flwneel power is for an engine equipped 
with fan, air cleaner, water pump, lubricating oil pump, 
fuel pump, alternator, and muffler. Gross engine power 
is without fan, Flywheel power ratings are under SAE 
Slandard conditions of SOO ft. altitude and 85°F tem- 
perature and DIN 70 020 standard conditions of 760 
mm Hg barometer [sea level) and 20°C temperature. 
“Іп the Iniernalional System of Units (Sl), power is 
expressed in kilowatts (kWh. 

Engine: John Deere 3-cylinder diesel, valve-in-head, 
4-siroke cycle 

Bore and stroke 

Piston displacement ... 


4.02x4,33 in. (102x110 mm) 
. 184 cu. іп, (2687 cm} 


Compression гаюЮ...................... 16.2 to 1 
Maximum torque 

ін 1,300 rpm _... 129 Ib-HE (175 Мт) [17.8 К-ту 

МАСС ar AMA (U.S. Tax) horsepower ......... 19.4 

Main Бейгіп8е............................ ‚4 

һшщйгкса!кп Pressure system with full 

fiow filter 

Cooling - . . Pressurized with thermostat and 

fixed bypass 

Бап ...... ia maa eb Roe ОРЕ ТЕ. в 

Ан cleaner , , 


Elactrical system . | 4 
Battery (12 voll) reserve 
capacity .. . 60 minutes 


. 12 wok with alternalor 


110 minutes 
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Engine Clutch... Foot-operated: singie 10 іп. (254 
mm) plate with reversar; single 11 in. (280 mm) plate 
without reverse 

Tranaemission... (Constant mesh. 8 forward speeds, 
4 reverse with halical gears and siding collars; me- 
chanical shuttle. Optional hydraulic direction reverser 
provides B speeds forward and 8 reverse: hydraulic 
wel clutches. no clutching requined. 


Gear: Travel Speeds: 
mph kmh 
Fwd. Rev Fwd. Rev 
1 13 1.6 2.1 2.6 
2 1.4 аз 3.1 3.5 
3 29 3.3 4.7 Б.З 
4 4.0 4.7 6.4 7.48 
5 5.4 6.2 B.5 10.0 
& 7.6 B.B 12.2 14.2 
T 11.2 13.0 190 209 
8 15.7 18.3 5 3 294 


Final Drives ............... Inboard, planetary 
Brakes. . . Hydraulically actuated, fully enclosed, wel- 
disk. Seif-equalizing. Foot-operated individually or sł- 
multaneousiy, 

BAFI o ase Rer m c ies Manual 
Turning radius (brake applied)... . YO ft. 2 in, (3.10 m] 
Loader clearance circle, dia. 

(brake applied) ..... . . 32 ft. (9.75 m) 
Number of tums, far left to far right NES г. 
Hydraulic System: Closed-center 
Max. pressure 2350 psi (16 203 kPa) (165.2 kg/cnr] 
Loader coníirol. . . 2-levar 
Pump ..... bi. Piston, constant pressure, ` variable- 
displacement, 13 gpm (48 L/min) ir 2500 engine rpm 
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5-2 Specifications ТМ-1088  (Aug-73) 
Hydraulic Dimensions: 

Cylinders: Bore Stroke Height to top of hood. ......... 4% Тіп (1.40 m) 
Boom ..... 225 in (57 mm) 33.28 іп. (B45 mm) Overall height to tap of muffler... .6 ft. 7 іп. (2 01 т) 
Bucket, .. . . 2.25 іп. (57 mm) 24.56 in. (624 mm) Overall height to top of canopy ..7 ft. 2 іп. (218 т) 
Cylinder rads. . Ground, heat-treated, chrome-pialed Cverall width w/60 in. tread 

polished width . ideas .& dt. 3 in. (1.80 m) 
Boom cylinder rads ..........1.58-їп (38 тт) dia, Overall length . ... 15 ft, 1.5 in. (4.61 m) 
Bucket cylinder rods ........ 1.25-in. (32 mm} dia. Overall iength w/3-point hitch . . 16 it. 2.5 in. [4.84 т) 
00 е d Меада .................. 74.4 in. [1.89 m) 
Turf 27-9% 50-15, 6 ply Т8.4-16А, & ply rating, or price ee po .1 ft. 5 in. (430 mm) 


rating, 11 Terra tires АЗ 
27-9.50-15, 10 ply 
rating, 11 Terra tires 


Utility 650-16, 6 ply 13.6-28, 4 ply rating, 
R1 


rating, 11 
11L-15, B ply 14.9-24, & ply rating, 
rating, 1-14 Ra 
7,90/8.00-16, 6 ply 14.89-24, 6 ply rating, 
rating ЁЗ R3 
14,5-24, 6 ply rating, 
R1 
15,8-24. & ply rating, 
R3 
17.5L-24, В ply rating, 
на 
Front Axle ....... Swept-back, adjustable 


Wheel Treads (dependen! on tires and front axle}: 


Ғғоғи.............. 48 to 74 in. (1.25 to 1.88 m) 
Вай .......-......- 4B to ТБ in. (1.22 to 1.93 m) 
Capacities: L.S. Litera 
Cooling вушйет............. ... gal, 11.4 
Риё lank tase ааа һата. MAE gal. 73.4 
Engine lubrication, 

including ег... bra das AA] 5.7 


Transmission and 


hydraulic system .............. 10 gal. 37.8 
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Ground clearance, min, ‚ 11 in. (280 mm) 
Additional Standard Equipment: 
OW pressure incscator light 
Alternator charge indicator light 
Coolant temperature gauge 

Fuel gauge 

Speend-hour meter 

Harn 

Key switch safety start 

Cushioned seat 

Verical muffler wirain cap 
Transisiorized voltage regulator 
Fenders 

Antitreeze 

Twa-position disk rear wheels 
3/4 yard loader bucket 

Air Cleaner restriction indicator 
Cigar lighter 

Gold weather starting aid 


SAE Operating Weight........ 8150 Ib. (2 780 kg) 
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DIMENSIONS 









10 ЁТ. 1.5 ТЕ, 
(3,99 n] 










for (840 тг) 
js) їр 
E ; 





> 1L IM, 
ІҢ FT. 1.5 IW. 14.61 n] [259 тт) 





Taigide 





Special Equipment: LOADER SPECIFICATIONS 

Batteries (2); reserve capacity 220 minutes 

Deluxe seal Nominal Heaped 

Differential lock Buckets: Capacity width 

Fixed front axle 3/4 си, yd. (0.57 m!) 73.8 in. (1.88 m) 

Foot throttle 

Front grife guard Operating Information: | 

Hydraulic direction reverser Breakout fone .......,, oe 4000 Ib. (17.82 ҚМ) 

Lights (1814 кй) 

Mid PTO (1000 rpm "live," w/rear РТО) Lifting capacity, full height ................ 2500 ib. 

Mufller extension (vertical mutiler) | (1134 Ка) 

Parking brake Raising time to full height казаа айка ree ВОИНА 

Power steering Bucket dump time ...... 32i Ra Rat tons Н 2.8 sac. 

Hear тийе Lowering lime (power) i ока а вв. ЗО SBC, 

Rear PTO (continuous "live" ar Rollback time Ж тасыма ұстана ына TO . 2.6 BBC. 
independent 540 rpm) Flaat-down tirme.. aa Кай» жк как + ВУЙ SES 

Remove hydraulic cylinder Recommended rear ballast . . . oos 2000 ib. 

Single or dual remote-cylinder control (810 ка) 


w/quick-connec! couplers 

ROPS and seal bell, w/ or w/o canopy 

Swinging drawbar 

3-inch seat belt 

3-pàint hitch (Category 1 or 2 w/eway blocks and 
regular or short links] 

Toolbox 


Liho in USA. 
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Group 10 


PREDELIVERY, DELIVERY, AND AFTER-SALE SERVICES 


TEMPORARY UNIT STORAGE 


After receiving your unit from the factory and before 
putting the machine mto Temporary storage, perform 
the following checks and services, 


For long term storage (ever 30 days) information, 
consult your JOGO2 operators manual 


1. Check batery electrolyte level and charge the 
battery, if necessary. 


2. Check engine coolant level, Maintain midway 
between (he radiator core and Filler neck. 


З. ЕШ the fuel tank. 


4. Check crankcase oil level, Oi must be between 
marks оп dipstick after machine has been shut down 
for 10 minutes. 


5. Relieve hydraulsc pressure by stopping engine, 
lowering bucket and operating contre levers and 
steering wheel unti system Tails to respond. 


6. Reduce shipping pressure of ali tires із the infla- 
tion pressure listed on page 10-10-2 


PREDELIVERY SERVICE 


Because of the shipping factors involved, plus extra 
finishing touches that are necessary to promote cus- 
lamer saltislacbon, proper predelivery service is of 
prima importance to the dealer and the customer. 


Шве ihe following list when preparing a unit for 
delivery to the customer 





ты сол. 


Liho іп USA, 


1. Air Cleaner 





A—RBestriction Indicator D-—Element 
B—hRed Signal E—Cower 
C—fWing Nut 


Екі, 1-А Chesner 


Check air filter restriction indicator (A). If red signal 
сал be fully seen, ramove element (D) and clean, 
install a new element if necessary. 


Elemani chackag Ves Aa 


2. Hadiator 
Check engine coment level. 


CAUTION: Do mot remove radiator filler 

cap unless the engine is cool. Then loosen 
the cap slowly to the stop to relieve pressure 
before removing the cap. 





Fig. £-Pindiator Filer Cap 


10 Generali 
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Maintain coolant level midway between the radiator 
соге and the filler neck. If needed add clean soft water 
for warm weather, or à solution of 50% clean water and 
50%% ethylene glycol (permanent type агійгейте wih 
approved rust inhibitar) for cold weather. 


Check cooling system for Ісбее conneclions and 
leaks. 


Conant lvm Chocked Fas No 


4. Tire Pressure 
Check tire pressure with an accurate gauge having 1 


psi (0.07 bar) graduations. Battery checked Ver Мо 
infiate tires according to the chart below. 
FRONT TIRE INFLATION 
Inflation Pressure 

With Towed аг With Light With Heavy 
Tire Rear-Mouribed Froni-Mounted Front-Mounted 
Size Type PR Equipment Equipment Equipment 
6.50-16 l-1 Ë 38 psi (2.5 bar) 40 psi (2.8 har) 48 psi (3.3 bar) 
7.50/8.00-16  F-3 ü 28 psi (1.8 bar) 32 psi (2.2 bar) 36 psi [2.5 bar) 
87x8.50-15 Hi B 35 psi (2.4 bar) 40 psi (2.8 bar) Do пої use 
27x9.50-15 |-1 10 55 psi (3.8 bar) 60 psi {4.1 bar) 65 psi (4.5 bar) 
11L-15 F-3 a 40 psi (2.8 bar) 40 psi (2.8 bar) 40 psi (2.8 bar) 

REAR TIRE INFLATION 
Inflation Pressure 
With Little Ballas! or With Moderate Ballast or With Maximum Ballast or 

Tire Но fear-Maounted Light Raar-Mounted Heavy Fiear-Mounited 
Sire PR Equipment Equipment Equipment 
13.6-2H a 14 psi {1.0 bar) 14 psi (1.0 bar} De not use 
149-24 в 14 psi (1.0 bar) 18 psi (1.1 bar) 18 psi (1.2 bar) 
18.8-24 & 18 psi (1.2 bar) 20 psi (1.4 bar) 22 pai (1.5 bar) 
17.5L-24 B 24 psi (1.7 bar) 24 psi (1.7 bar) 24 psi (1.7 bar) 
18.4-16А 6 14 psi [1.0 bar) 14 psi (1.0 bar) Do net use 
Түш passe checked Vee Ме 


Litho in USA. 
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3. Battery 


Check battery electrolyte level. If distilled water is 
not available, use clean sol water. Avoid use al hard 
water. Remove foreign material fram top of battery and 
coat terminals with petroleum jelly. Check vent holes in 
batiary caps. 


IMPORTANT: Mever add water to battery in 
freezing weather unless engine will be run 2 or 3 
hours. 


Punch date code on Һа гу. 


Tractor and Loader - ОЗО? 


TM-1088  (Aug-79) 


5. Crankcase Oil Level 





В--ІнІ Filler Cap 


Ед. 3-Cranktase OW Lowel 


Check crankcase пй level with machine on level 
ground. Allow a minimum of 10 minutes for the Ой іп 
drain down betore checking. If oil level is at or below 
bellnm mark on dipstick, add oil specified on page 
10-15-1 tà bring oil level bo between marks on dipstick, 
Do пої operate engine with oil level below the bottom 
mark 


Crankcase oi! ievel checked Tas Ме 
СА сіст) 


6. Transmission Oil Level 
Check transmission-hydraulic ail level 





Fog. 4- Тагата търга 
System Супа ск Resting 
On Tan Threads 


Fig 5-Transmissian-Hydrauic 
System Filer Cag 


Litha in LSA 
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Run engine two to three minutes to Till oil circuits. 
Check oil lavel with machine on level ground, engine 
running at slow idie, rockshaft and any equipment 
lowered, reverser lever (if equipped) lacked in neutral, 
parking brake engaged (if equipped), range shift lever 
in park, and clutch engaged. Remove dipstick and wipe 
of oil. Insert dipstick with cap resting on threads of 
tube [nnt screwed in place). If oil level іш down to 
bottom mark on dipstick, add oil. Remove filler cap on 
rockshalt housing and add oil specified on page 10- 
15-1 fo bring oll level to top mark on dipstick 


OW Level checked Ves Ап 
OW added gts. (1) 
7. Fuel Tank 


Fill fuel tank with correct fuel. Check action of fuel 
gauge. 











КЕРЕГІ: 
1—Empty Tank 2—Halt Full Tank 3-Ғия Tank 
Fig. 7-Fuai Gauge 
Fue tank Diod Yes No 
Fuel gauge checked Yor Мо 
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8. Grease Fittings 


All grease fittings were lubricated and checked be- 
fore ihe unit left the factory, However, іс insure cus- 
tomer satisfaction, check each filling shown. Lubricate, 
if necessary, with John Deere Multi-Purpose Grease or 
an equivalent 





Luéivication gwnaed Yes Ma 





Aig. B«3- Ped Hiie (2 ports) 


бибиат required Yes Ma 


trepil 





Fig, Tf-Drag Lines (2 paints) 
Lubrication петто Кез Мо 





Fig. S«Frant die Pivot Paints |4 nonis) 


сайа required Yos Ме 


Lira in 1,5,4 


Tractor and Loader - 10302 
ТІМ-1088: (Aug- 78) 
8. Air Intake Hoses 


Check clamps on hoses connecting air cleaner and 
engine, Tighten hose clamps where necessary, in- 
spect hases for cracks. 


intake hoses checked Ves Мо 


10. Alternator - Fan Belt Tension 





ру 


Fig. i2-Aernator - Fan Вей Tension 


Check allermatar-Fan belt tension. Loosen the alter- 
nator bracket and adjusting cap screws, Apply outward 
force to the FRONT alternator frame until 20 Ib (8 Ка) 
force on the belt midway between the pulleys will 
dellect the belt 3/4 inch (18 mm). Гн tension gauge |в 
used. strand tension must be 90 Ib (41 kg). 


IMPORTANT: Do not pry on the rear of the al- 
ternator housing. 


Беті tension checked Tas Ma 








Litho іп ULSA. 
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11. Engine Speeds 
Check engine speeds 
Slow idle - B25 rpm 
Fast idle - 2650 mm hand throttle 
2800 rpm foot thrattie 


If adjustment is needed, see page 10-10-18 


Eng seeds checked Ye No 


12. Fuel Filter 


Fig. 13-Fueft Fier 
Check fuel filter for sediment. Drain if necessary. 


Fuet fier checked Ves fio 
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13. Indicator Lights and Gauges 
Check operation of indicator lights, 





тағы 
Fig Engine Of Ртаёцпе indicador Ішім 


If light glows тегі when engine is running, stop en- 
gine immediately and determine cause. 


Fig, 15-Alfarratar indicafer Light 


Light glows red when alternator is mol charging 
When light goes on with engine runnsng, stop engine 
and determine cause 

Check operation of the engine coolant temperature 
gauge. 





TEJPOR 
1—Прегийштп Range J—UO*erhagt Наг 
Fig T6-Caoocimnt Tampaerzture Gauge 


li the indicator hand goes into the red-orange zone, 
stop the engine. Check thé cooling system. 


NOTE: Fue! gauge is on page 10-10-3. 


indicator Aphis and gauges checked Tes Na 


Litho im LILS.A, 


Tractor and Loader - JO302 
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14. Reverser 
Check the reverser operation, 





3—Neutral 


2—Reverse 
Fig 17-Reverser Lever 


T—Forward 


The reverser unit allows the operator to change the 
direction of travel "Әп the go" withoul declulching or 
shitting gears. 


Mote and correct any reverser malfunctions. 


See page 10-10-20 for reverser speed-ol-shilt ad- 
justrment. 


Aeverser checked Yes Na 


15. Differential Lock 





[rem % 

== а 
і I eh 
| - Саа, i 
i x dE -/ 
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- = нә 1 
= = - 
xi = 

= = = be - 
- 2, - ЧЕТЕ 


Fig, 18-Differenhiai Lock Pedai 


Check the differential lock operation 


Tractor and Loader - 10302 
TM- 1089 (Aug-79) — 


While driving straight ahead, push down the dit- 
ferential lock pedal. Hold the pedal down. Tum the 
steering wheel slightly, There will be steering rests- 
tance if the differential lock is working correcthy. 


The differential tock will automatically disengage 
when the pedal is released if traction for both rear 
wheels іс equal. Unequal traction will keep the lock 
engaged. 


Dierenia ok checked Yos Na 


15. Transmission Shitting 





1—Range Shift Lever 


2—üGgar Shift Lever 


Fig. f8-Traramisesion 


Check the operation of the unit in all ranges and 
pears. 


Gomect any malfunctions 


Transmission shifting checked Tes No 


LARG in USA. 
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17. Brakes 
Check operation of brakes. 





Fag. 20-Hporauiic Brakes 


To stop the machine, push down both brake pedals. 
The machine must not pull ta ane side when stopping 


Turn to the left (L.H.). Push down the left (L H.! 
brake pedal as you turn. Turn ta the right (R.H.). Push 
down the right (R.H.) pedal as you turn, 


The operator must tee the braking action pulling the 
machine to the left (L.H.) or right (R.H.). Brake action 
must be the same for both brakes. 


Hicrauic brakes checked Yor ie 


18. Clutch Pedal Free Travel 


Without Rewerser (with continuous PTO) 


Check the free travel of the clutch pedal. Free travel 
(1, Fig. 211 musi be 1/2 in. (13 mm) to 1 in. (25 mm). 


IMPORTANT: Do not operate the machine when 
the free travel of the clutch pedal is less than 1/2 
inch (13 mm). 


See page 10-10-22 for adjusimant of free travel. 


Without Reverser (with no РТО ar with indepen- 
dent РТО! 


Push the clutch pedal down until the clutch fingers 
contact the throwout bearing. Measure the distance 
from the pedal arm ta where the pedal arm contacts the 
pedal siop. This distance must be 5 in. (127 mm]. 


If adjustment is needed, see page 10-10-22. 


10 General Tractor and Loader - JD3O? 
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1—S5gpecilied Free Travel j—Jem Nut 
2—6Cluteh Rod 4— Yoke 1-—B-1/4 inches (133 mm) to 3/4 [146 mra) 
2—Pedal Adjusting Aod and Yolg 
Fig. 21-Cüeh Pedal Free Trawa 
(Without Agverper Fig. 22-Gluich Pedal Free Travel 
[Wih Heverserl 
With Aeverser 


Check the tree travel of the clutch pedal. Push the | $ 
pedal down to the bottom of the first stage detent. Іп 19. Engine Crankcase Vent Tube 
this position the throwout bearing will be against the Remove the vent tube. Clean it with diesel fuel. 
clutch fingers. The lop right (F.H.) edge ol Іһе rear of Install the vent tube. Be sure the packing fils correctly 
the pad of the clutch pedal must be 5-1/4 in. (133 mm] in the tappat cover. 
to 5-3/4 in, [146 mm] trom the front of the bolting 
flange of the clutch housing. See 1, Fig. 22. 


Free Шамші checked res No 


Hf free travel & more than 5-3/4 in. (746 mm), see 
page 10-10-22 for adjustment, 





Уәлі tube cleaned Yes No 


Litho in USA, 
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20. Seat 
Check the брегайп e the seat. 


Tem 





Ға) 24-Шаар Fedease Latah (Deluxe Sani) 


To move the saat to ihe upper rear position for 
standing, lift the release latch (Fig. 24). Stand. Lift the 
seal to the upper rear positon. 


To move the seat back to normal position, pull tha 
зені forward, The seat will automatically go back to 
normal position when you sit 





A—Weighi Adjustment 
Mig. 25-5ені Aduanas 


B— Height Adjustment 


To change the adpistment for the height of The seat, 
loosen the cap screws (B, Fig. 251. Slide the seat to ihe 
desked positon, Tighten the cap screws thoroughly. 


Litho ia USA 
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Ta change the adjustment for the weight of the 
operator, move the seat to Ihe upper rear position. 
Loosen the wing nuts under the support for the shock 
absorber. Slide the support to the desired position. 
Tighten the wing nuts. 


Sea! брелй юл checked Fins Ай 


21. Power Steering 


Check the operation of the power steering. The 
steering wheel must tum fréaly in bath directions with- 
out seizure Or foo much play. 


Power stegring chackec Vas No 


22. Power Take-Off 
Check power take-oH operation, 





1—PTÓ Clutch 


2—On 4—PTO Lover 


Fig. 2Е-РТО Орела 


IMPORTANT: Disengage PTO clutch at pedal 
before shitting PTO selector lever. PTO lever must 
be in fully engaged or "ON" position to avoid ex- 
cessive spline wear, 


Continuaus-Running PTO 


То engage the PTO, completely depress the clutch 
pedal (momentarily wait for machine motion to stop). 
Move the PTO selector lever to the “ON” position 
Slowly engage the clutch pedal. 


10 General Tractor and Leader - JD302 
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Та disengage the РТО, completely depress the 24. Hand Throttle 
Check operation of hand throttle 


clutch pedal. Shift the selector lever to the "OFF" 
position, 


IMPORTANT: Always disconnect rear PTO stub 
shafts when nat in use. 


PTO operation chackad Vas Ма 


23. Loader Control Levers 
Check the operation of the loader control levers. 





A—Slow kile B—PTO Speed С--Ғас Ийе 


Fig. 28-Hand. Thome 








Hand thros checked төз Ма 
25. Lights 
1—Buckat Control Lever 2--Всат Control Lever Check the operation of the lights. 
Fig. 27-Louder Contro! Leres ĞI 


CAUTION: Reduce boom lift speed when 
raising loaded bucket to full height. 
Boom Lever 
Push the lever forward to lower the boom. Pull the 
lover rearward to rage the boom 


И ihe lever із released Пит normal loader opera- 
ton, it will return ta neutral, The boom will be held in the 
naosilian reached al thai time. 


Push ihe boom control lever ай the way forward for 
Poat position. The lever will stay in this position umli it is 
manually returned to neutral 


Bucket Lever 


Push the laver forward to dump the bucket. Pull the 
fewer rearward to retract the bucket, 


If the lever is released, it will return to neutral. The 
bucket will be held in the position reached at that time, 


Ladder Conroy тете cheched Ves Мо 


Litho in USA 


Tractor and Loader - JD302 


TM: 7089 (Aug-79) 


NOTE: If customer desires, wire the fights to turn оп 
when the key switch is aff, Remove Ihe purple wire 
from the "BAT" termina! тє the unused red wire 
coming from the circuit breaker. Tape the end of fhe 
purple wira. 


AV бай checked Vas Na 


25. Parking Brake 
Check the operation of the parking brake. 





Fig. 30-Parking Brake 


1. To engage, pull up. 

2. Ta disengage, press button and push lever down 

If adjustment is needed, see page 10-10-25. 
Parking Drake checked Каз Na 
27. Toe-In 

Check the front wheel toe-in. 





TUBBIJ 


A—Desisnce Between 
Front of Rims 


B—Distamce Between 
Hear of Aims 


Fig. 3i-Checking Tor-in 


1. Use down pressure of loader bucket fo rase front 
wheels. Turn wheels so each valve stem ін at 
botom ot tire 


Litho in USA. 
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Lower wheels to ground 
. Measure from ground tà hub. 
. Mark this distance on inside ol each rim at the bead 
of tire front (A) and rear (B). 
5. Measure distance between rims al front amd rear 
marks. 
6. Distance between front of rims must be 1/8 tà 3/B 
in. (3 to 9.5 mm) less than distance between rear of 
rims. 


P. 4 PO 


If adjustment is needed, see page 10-10-27 
Тге-іп chacked Yes Ма 


28. Wheel Retainers 
Check the torque of the wheel retainers 








TÓIlSREUY 


1—Aear Wheel Retainer 2—Front Wheel Нейзілег 


Fig. 32-IWheal ratam 


Tighten front and rear wheel retainers to 100 16-48 
(14 kg-m) 


Wheel! refainers checked Tas No 


29. Accessible Hardware Torque Values 


Check ай accessible bolts and muts for correct tight- 
ness. If amy bolts or nuts are loose, lighten them to the 
correct torque, See the torque сһаг ап page 10-10-28. 


Accessibég паллага checked Ves No 


30. Final Check 


The final predelivery procedure m ihe overall clean- 
up öf the unit. Make the unit LOOK like a mew machine 
with ihe proper touch-up ni chipped paint and a good 
wash jab. Deliver 10 The customer а fractos anyone 
would be proud in own 
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DELIVERY SERVICE 


A thorough discussion of the operation and service 
of this tractor at the time of delivery helps 10 assure 
complete customer satisfaction. Proper delivery should 
be an important phase of a dealer's program. A portion 
of the John Deere Delivery Receipt emphasizes the 
importance of proper delivery service. 


Many complaints arise because the owner was not 
shown how to operable and service the mew tractor 
properly. Devote enough time, at the customer's con- 
venience, to introduce the owner to the new tractor and 
explain how to operate and service il. 


The following procedure is recommended before the 
Seryone technician and owner Complete the delivery 
achnowledgments portion of the Delivery Receipt, 


Use the operator's manual as a guide to һе sure that 
the owner understands these points thoroughly. 


1. The importance of safety. 

2, The importance of lubrication and periodic ser- 
vices, 

3. The importance of the break-in period. 

4. Controls and inatruments. 

5. How to start and stop the engine. 

6. All functions of the hydraulic system. 


After explaining and demonstrating the above fea- 


tures, have the owner sign the Delivery Receipt and 
give the owner the operators manual. 


Litho in ULSA. 
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AFTER-SALE INSPECTION 


The purchaser of a new John Deere tractor is an= 
titled to a free inspection at same mutually agreeable 
time within the warranty period after the equipment has 
been “run-in,” usually after 50 10 100 hours of tractor 
operation. The terms of this alter-sale inspection are 
outlined on the customer's John Deere Delivery Re- 
ceipL 


The purpose of this inspection is to make sure that 
the customer is receiving satisiactory perormance 
from the tractor, At the same time, the inspection 
should reveal whether or not the tractor is being 
operated, lubricated, and serviced properly. 


If the recommended after-sale service inspection is 
followed, the dealer can eliminate a needless volume 
ol service work by preventing minor irregularities from 
developing into serious problems later on, This will 
promote strong dealer-custemer relations and present 
the dealer an opportunity to answer questions that may 
have arisen during the first few days of operation. 


During the inspection service, the desler has the 
further opportunity of promoting the possible sale of 


Check operation of all controls and instruments for 
freedom ol movement and correct operation. 


Tractor апа Loader = JD302 
TM-TOBS = (Aug- 78) 


1. Engine Crankcase Oil and Filter 

NOTE: Check with the customer if o! has been 
changed and ег replaced before performing fhis 
Service. 

Матпа! sequence of service ің as Taliaws: 

On and filter change = alter first 100 hours 

OW change - every 200 hours thereafter 

Filter change - every 200 hours thereafter 

If changed, record information below: 


Approximate hours al change 


П mot, change as follows: 





Teis 
Fig. 3X3-Crankesse Drain Plug 
When ihe engine i warm, remove ihe crankcase 
drain plug and drain the oll from crankcase 


While the crankcase is draining, remove the стапк- 
case filter. 





1—Sealing Ring 2—Filinr 


Fig. 34-Стагясавв CN Filter 


Litho in LI. S.A, 
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Tum the fitter counterclockwise and discard it 
Thoroughly clean fitter mounting surface and install 
new filler. Apply a thin film of oil to the sealing ring. 
Turn the filter clockwise by hand until sealing ring just 
touches mounting pad, Then turn down an additional 
1/2 tà 3/4 turn. Do not overtighten 


Install drain plug 





B—Dil Filer Cap 


Р. 35-Geankease Of Level 


Remdve filler cap (B). Add 6 quarts (5.7 L) ol oil 
specified on page 10-15-1. 


Start the engine. Check for leaks around drain plug 
and filler. Retighten only enough to stop leaks, Do not 
overtighten. 

Stop the engine. Check the пй lewel, 


Engine of changed Ves Мо 


CN Ber changed Mies No 


10 Genera 
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2. Transmission-Hydraulic System Oil 
Level and Oil Filter Element 


NOTE: Before checking ой level find out if customer 
has changed lifter element (first 50 hours service) 


li changed al an earlier date. record information 
below: 


Approximate hours al change — 1. 


If not, change as follows: 





1—intake Screen Cover 
2—Transmissian-Hydraulic System Oil Filter Gower 


Fig. ЗБ-Ттапатгавит-Нуйгаш Fitter 


Remove the transmission-hydrauli¢ system oil filter 
cover and рий out rubber packing and ail filter element. 
Install new packing in groove in transmission case. Be 
sure packing is fully seated. Install mew filter element 
and the filter cover, Tighten the filter cover to 55 Ib-H 
(7-6 К-т. Do net олет ег. 


Check the transmission-hydraulic system oil level. 


Run engine 2 to 3 minutes to fill ad circuits. Chick all 
level with unit on level ground, engine running al slow 
idie, rackshalt and any equipment lowered, reversar 
lever locked in neutral, parking brake engaged. if 
equipped, range shift lever іп park, and clutch en- 
gaged. Fisi remove dipstick and wipe oil oH. Insert 
dipstick with cap resting an threads of tube (not 
Soroewed in place. Hel level is down 10 bottom mark on 
dipstick, add oil. 


Lithà m ULSA. 


Tractor and Loader - 
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Remove filler cap оп rockshatt housing and add oil 

specitiad оп page 10-15-1 to bring ail evel to Top mark 
on dipstick. 
Tranampsainp-hydraube semeni changed ves Ма 
Transmissian-hydrauüc aij ig! checked Yes Ala 
3. Manual Steering Oil Level 

Check the manuel steering ofl level. 





2--іНІ Levei 
Fig. 37-Manua! Steering Gi Level 


Remove filer plug. Сй must be io level of filler hole. 
ff necessary, add ой specdied on page 10-15-17 


C йеті chackad Yes Na 


C added 


Tractor and Loader - 202302 
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4. Air Cleaner 





А Restriction indicator D—Elemnnt 
BH—Hed Signal E—Cover 
C—Wing Mul 


Ең. 38-і Cleaner 


Check air filter restriction indicator (А), гес signal 
can be ішін šen, remove element (D) and clean. 
install a new element if necessary, 


Element ОК Ves Мо 


5. Radiator 
Check engine сосќапі level, 


CAUTION: Do not remove radiator filler 

cap unless the engine is cool. Then loosen 
the cap slowly to the stop іп relieve pressure 
before removing the cap. 





Fig. 30-Найшашт Faer Can 


Litho іп ULSA. 


Lr ш 
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Maintain coolant level midway between the radiator 
core and the fier neck. Й needed add clean soft water 
for warm wedlher бг à solution o 50% caan waler and 
5055 ethylene g'ycal (permanent type antifreeze with 
approved rust inhibitor) for cold wealher. 


Gheck cooling system for loose connections and 
leaks. 


Саг level checked Tas Na 


6. Battery 


Check battery electrolyte level. If distilled water is 
not available, use clean soft water, Avoid use of hard 
water. Remove foreign material fram top nf battery and 
соза! terminals with petroleum jelly. Check went haves in 
battery caps. 


IMPORTANT: Never add water to battery in 
freezing weather unless engine will be run 2 or 3 
hours, 


Battery checked Ves Mo 
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7. Tire Pressure 


Check tire pressure with an accurate gauge having 1 psi (0.07 bar) graduations. Inflate tires according to the 
chari belaw. 


FRONT TIRE INFLATION 


inflation Prek&ure 


With Towed ог With Light With Heavy 
Tire Riear-Meunted Ег -Meurdiad Front-Mounted 
Sine Type РН Equipment Equipment Equipreart 
8,50-16 H1 6 36 psi (2.5 bar) 40 psi (2.8 bar) 4B psi (3.3 bar) 
7.50/8.00-18 — F-3 & 28 psi (1.8 bar) 32 psi [2.2 bar] 36 psi (2.5 bar) 
ZTXH.50-15 i-1 & 35 psi (2.4 bar) 40 pei (2.8 bar) Da not use 
27x9.50-15 ІМ 10 55 psi (3.8 bar) 8&0 psi (4.1 bar) &5 psi (4.5 bar) 
11L-15 F-3 В 40 psi (2.8 bar) 40 nsi (2.8 bar) 40 psi (2.8 bar) 

REAR TIRE INFLATION 
Inflation Pressure 
With Lith Ballast бе With Moderate Ballast or With Maximum Ballast or 

Tire No Rear-Mountad Light Rgar-Mounted Hoary Rear-Mounted 
Size PR Equipment Equipment Equipment 
13.6-2B 4 14 pai (1.0 bar) 14 nsi (1.0 har) Do mot use 
145-24 Б 14 psi (1.0 bar) 18 pai [1.1 bar) 18 psi [1.2 bar) 
16.8-24 B 18 psi (1.2 bar) 20 psi (1.4 bar) 22 psi (1.5 bar) 
17.5L-24 B 24 psi [1.7 bar) 24 psi (1.7 bar) ра psi (1.7 Баг 
1В4-1БА & 14 psi [1.0 bar) 14 psi (1.0 bar) Сю not use 
Tire pressure checked Yes М 


B. Fuel Filter 





TERIA 


Bleed the Fuel System 





Fig. 41-Bieed Plug 





i. Loosen bleed plug on top of fuel filer. Pump 


Fig. 42 Fuet Fiter : 
primer lever unti а solid stream of fuel (free of air 


Check fuel fitter for sediment. Drain if necessary bubbles) flows from the opening. Tighten plug. 


Liho in LUSA. 
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Fag. 43-Pramer Lever 


2, Loosen pump inbet line. Pump primer lever until a 
solid stream of fuel (free of air bubbles! flows fram line. 
Retighlen lina. 


3. Be sure to 'eave primer lever at lowes! point of 
воке. 


Fug! DMar drainer Yes No 
Fae! syrien bled Yes Na 


9. Fuel Tank Filter 


Glean the fuel tank filter. 

Open the needie valve (om bottom of fuel tank) to 
remove uel fram tank, Remove the fuel line irom the 
needle valve, Remove the needle valve and filter. 


Clean the filter with diesel fuel. install all parts. Add fuel 
to tank, Bleed the fuel system. See ilem В. 


Piter сїйл? Tas Na 


Litho in USA 
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10. Grease Fittings 


Check each fitting shown. Lubricate, if necessary, 
with John Deere Multi-Purpose Grease or am eguiya- 
lent. 


814608 





Fig. 4-3-Point Hitch (3 points) 


Lucricaticn required Yes No 





Fig. 45-Етегі Aude Балы Points (4 pois! 


батсам тенгені Yos Қо 
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7225501 
Fig. d6-Loader Phol Ponts (12 ра] 


Lubricalión requimd Үш Na 





(ЕНІ 


Fag. 47-Пғад Linke (7 ро} 
Ёш required Yes Ll 


11. Air Intake Hoses 


Check clamps on hoses connecting ат cleaner and 
engine. Tighten hase clamps where necessary. In- 
aspect hoses for cracks. 


іпізке hoses checked Yes Na 


Litho іп LL S.A. 
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12. Alternator-Fan Belt Tension 





Fig. 48-Алататсу-Ғал Be Tension 


Check allernator-Jan belt tension. Loosen the alter- 
nator bracket amd adjusting cap screws. Apply outward 
force із the FRONT altemator frame until 20 poured (9 
kg) farce on the bell midway between the pulleys will 
detect the belt 3/4 inch [19 mm). If а tension gauge is 
used, strand tension must be 90 Ry. (41 kg). 


IMPORTANT: Do not pry on the rear of the al- 
iernator housing. 


Вей tension checked Ves № 
13. Engine Speeds 
Check engine speeds, 


Slow idie - B25 rpm 
Fast idie - 2650 rpm hand throttle 
2800 foam foot throrthe 


Speed Control Adjustment 


NOTE: Make ай speed contral adjustments іп the 
exact order given. Be sure engine is warmed up before 
making speed adjustments, Alach a master fachome- 
ier іс check engine speeds, 


1. Désconneci speed control гай from injection 
pump lever and adjust pump fast and slow ide to 
specifications as Вб: 


2. Disconnect speed control rod from injection 
pump агт. 


Tractor апа Loader - JD3UE 
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1—Fasi idie Slop &crmw 


2--Шон idle Stop бетен! 


fig, 49-Speed Cont Adjustments 


3. Run engine and rotate pump throttle arm until 
fast idle stop screw |1, Fig. 49) contacts Hs stop. 
Engine speed should be al 2650 rpm fast е. И not, 
adjust fast idle stop screw to correct fast idle. Lock 
screw wilh sealing wire. 


4. Lightly rotate pump thretile arm to slow idie po- 
sition. Engine speed should be at 800 rpm slow idie. If 
nat, adjust slow idle stop screw (2, Fig. 49) to correct 
slew idle. 


5. Connect speed control rod to injection pump arm, 
Move hand throttle counterclockwise until pump алт is 
preloaded to 1/4 inch (B mm) against its slop. Position 
slow idie stop screw head (2) against dash and lock 
with jam nut. 


6, Move hand throttle clockwise until fast idle is 
reached. Pasition fast idle stop screw head against 
dash and secure with lock nut. 


7. Adjust foot throttle rod so that pump lever ін 
preloaded 1/4 inch (6 mm) when engine із running al 
2800 rpm. 


Engine smeeds checked Tos Ма 





Litho in U.S.A. 
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14. Indicator Lights and Gauges 
Check operation of indicator lights. 





THEY Ge 
Fig. 80-Еғыппе OW Pressure incicaior Light 


Mí light glows rad when engine is running, stop an= 
gine immediately and determine cause. 


ma 
1 


ЕТЕТ 
Aig, 51-Айағлайағ indicator Light 
Light glows red when altarnator is not charging. 


When light goes on with engine running, stop engine 
and determine cause, 


Check operation of gauges. 





тазарт 
1--Әрегагігиі Range 2—Rexd-Orange Zone 
Fig. 52-Conant Tamparafums Gauge 


li the indicator hand goes into the red-orange zone, 
slop the engine. Check the cooling system. 


10 (General 
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FELE] 


1--Етріу Tank z—MHali Full Tank 


3—Full Tank 


Fig, 43-Fuel Gauge 


Add a small amount of fuel to the fuel tank. Check 
the action of ihe fuel gauge. 


indicitur hight and gauges checked view Қа 


15. Reverser 





2—HRnwerne 
2—Meutral 


Fig. £d-Bavarser Lever 


The reverser unit allows the operator ta change the 
direction of travel “on the go" without declutching or 
shifting gears. 


Mote and correct any reverser malfunctions. 
Check the reverser speed-ol-shift time. Total time 


must be 3/4 to 1-1/4 seconds, Make the speed-of-shift 
as smooth as possible. 


Litho іп LSA. 





Fg 53-Певуйттеу Speed- OS Agee сені 


Turm the adiusiing screw clockwise іп slow down the 
sh" Tum the scraw counierclockwise lo speed up the 
sh Turn ihe screw one-fourth tum at a time until the 
desirec spaead-af-shift is obtained. 


Reverso" бумага о checked Yag Мо 


16, Power Таке-ОН 
Chek power lake-oH operation. 





PORTANT: Disengage PTO clutch al pedal 
before shifting PTO selector lever, PTO lever must 
Бе іп fully engaged or "ON" position to avoid ex- 
cessive spline wear. 


Tractor and Loader - JD? 
ТМ-1088 (Aug-79] 


Continuaus-Running РТО 


То engage the РТО, completely depress the clutch 
pedal (momentarily wait lor machine motion to stop) 
and move the PTO selector lever to the "ON" position 
Slowly engage the clutch pedal, 


To disengage the PTO, completely depress ihe 
clutch pedal. Shift the selector lever to Ihe "OFF" 
position 


IMPORTANT: Always disconnect rear PTO stub 
shafts when not in use. 


PTO aperaiión chfiecied Yos Na 


17. Differential Lock 


= —— ыт 


Fig. 57-DWffevential Lock Panal 
Check the differential lock operation. 


While driving straight ahead, push down the dil- 
ferential lock pedal, Hold the pedal down. Turm the 
steering wheel slightly, There will be steering resis- 
lance il differential lock is working correctly. 


The differential lock will automatically disengage 
when the pedal is released if traction for both rear 
wheels is equal, Unequal traction will keep the lock 


engaged. 


САЙ етем Па lock checked Ties Na 


Litho in USA. 
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18. Transmission Shifting 





АРЕСТЕ. 
1—Яапов Shift Lever 2--Пбеаг Shift Lever 


Fog. 58-Transmyissian 


Check the operation of the unit in all ranges and 
gears. 


Correct any malfunctions. 
Transmission shifting саска Fes Na 


19. Brakes 
Check operation of brakes 





Fig, 58-Hyciatulc Brakes 


Whan stopping, push down both brake pedals. The 
machine must not pull to ane side when siopping. 


10 General 
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Turn tà the left Н). Push бг the lest ІН.) 

brake pedal as you turn. Turn ta the right (8. H.]. Push 

down the right (R.H.) pedal as you turn. 


The operator must feel the braking action pulling tha 
machine fo the left (L.H.) oe ght (F.H.). Brake action 
must be the same for both brakes. 


Bleeding Brakes 


Whenever braking action is poor or erratic, or pedal 
action feels spongy. bleed the hydraulic brakes. 


Та bleed the brakes, start the engine and run it at 
2000 rpm with clutch engaged for at least two minutes 
This will permit the brake valve reservoir bo Fill with Өй. 





Attach a transparent bleeder tube to the brake bleed 
screw located ontop of the rear ах housing, Allow the 
tube to hang submerged in transmission oil through ihe 
filler hole as shown. 


Litho іт LUSA 
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Turn bleed screw counterclockwise 3/4 ішті. Slowly 
depress brake pedal on brake being bled. Allow it to 
return Slowly. Continue operating pedal uniil oil in buba 
is free of air bubbles. 


With brake pedal depressed, tighten bleed screw. 


Remove bieeder tube. Repeat operation йт other 
brake. 


Brakes checked Ves Nc 
Brakes шай Yea No 


20. Clutch Pedal Free Travel 


Without Reverser (with continuous PTO) 
Check the free travel of the clutch pedal 





3—Jam Nut 
4—Toke 


Fig. &f-Clurch Rode! Free Travel! Without Haverser) 


Free travel measured at the pedal pad (1, Fig, 611 
must be 1/2 in. (13 mm) ta 1 in. (25 mm). 


IMPORTANT: Do not operate the machine when 
{һе free travel of the clutch pedal is less than 1/2 
inch (13 mm). 


Tractor and Loader - JD302 
TM-1088  (Aug-78) 


li adjustment is needed, remove the yoke (4, Fig. 61) 
fram the pedal. Loosen the jam nut ІЗІ. Turn ihe yoke 
until adjustment іс about 3/4 in. (18 mm]. Tighten the 
jam nut 


Without Reverser (with no PTO or with indepen- 
dent'PTO) 


Push the сілеп pedal down until the clutch fingers 
contact the throwout bearing. Measure the distance 
from the pedal arm tà where the pedal arm contacts the 
pedal stop. This distance must be 5 in. (127 тт). 


Н adjustment is needed, turn the yoke on the clutch 
rod until the distance is 5 in. (127 mm. 


With Reverser 
Check the rod adjustment of the fork shaft, 





1—35-1/4 Inches (122 mm) to 5-3/4 (148 mm} 
z—Fork Shaft Нені and Yoke 


Fig. &2-Clutci: Pedal Free Travel 
(With FHireerseri 


Push the pedal down to the bottom of the first stage. 


In this position the throwout bearing will be against 
the стирт fingers. The top right [R.H.) edge of the rear 
of ihe pad of the ctutch pedal must be 5-1/4 in. (133 
mmy) to 5-3/4 in. (146 mm) fram the front of the boting 
Hange of the clutch housing. See 1. Fig. 62 


Litho in USA, 


General 10 
Predelivery. Delivery, and After-Sale Services 10-23 


I! adjustment is needed, remove the yoke (2, Fig. Ба) 
fram the pedal апт, Loosen the jam nut, Turn the yoke 
on the rod of the fork shalt until the adjustment (1) is 
about 5-1/2 in. (140 тт), Tighten the jam mut. 


Gluten peda! checked 


21. Loader Control Levers 
Check the operation of the loader control levers. 


Tag Мо 





|—Hucket Control Lever 


2—HBoom Coniral Lever 
Fig. &3-Loader Control Levers 


CAUTION: Reduce boom lift speed when 
raising loaded bucket to full height. 
Boam Lever 


Push the laver forward to lower the boom. Pull the 
lever rearward to raise the boom 


H the lever is released during normal loader opera- 
tien, И will return tà neutral and the boom will be held in 
the position reached at that tima. 


Push ihe boom control lever all the way forward for 
float position. The lavar will stay in this position until il is 
Manually returned to neutral. 

Bucket Lever 


Push te lever forward іп dump the bucket Pull the 
lever rearward to retract (he bucket. 


il ihe lever їп released, it will return to neutral and the 
bucket will be held in ihe position reached at that lima. 


Laager тіл (aversa hankan Yes Mo 
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22. Hand Throttle 
Check the operation of the hand throttle 





A—Slow lle С--Ғані idle 
B—PTO Speed 
Fig. -Hand Throne 
Hang бло: chacked Tes Na 
23. Lights 


Check the operation of the lights. 





ithe іп USA. 
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NOTE: i! customer desires, wire the lights to turn an 
when the key switch is am. Remove ihe purple wire 
from the "BAT" terminal, Install Ihe unused red wire 
coming fram the сусып breaker. Tape fhe end of the 
purple wire 


AN Aghts chackag Yes Na 


24. Parking Brake 
Check the operation of the parking brake. 





Fig. 66-Panking Brake 


1. To engage, pull up. 
2. To disengage, press button and push lever down. 


Ш adjustment is needed, folow the procedure on 
page 10-10-25, 


Tracio and Loader - JD3GO02 General 10 
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тб 


1--Вгаке Lever S—Jom Май 
2--Рамі Е—Тгапвтывіюп Case 
T—Éinp Screw 


Fig. &r-Parking Brake Adjustment 
Pull up the brake lever (1, Fig. 67) until the pawl (2) 25. Spark-Arresting Muffler 


is in the first notch above the long tooth (3). pisa Qui Жой Бой ыы Біз 
Tighten the set screw (4) by hand. a ee 


Loosen the jam nut (5) on the bottom deft (L.H.) side 


Muffler claanad ouf т Na 
of the transmission сазе (6). T 


Tighten the stop screw (7) of the brake band by 
hand. Loosen this siop screw two turns. 


Tighten the jam nut (5). 


Parking brake: checked Ға Ма 


Liho іп USA. 
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26. Engine Crankcase Vent Tube 


Remove the vent tube. Clean it with diesel fuel. 
install the vent tube. Be sure the packing fits correctly 
їп the lappel cover. 





Fig &B-Crankcase Vent Tube 
Vént lue Сөйлей Vas No 


27. Seat 
Check the operation of the seat. 





Fig. 65- Seat Ameise Latch (Defoe Seat) 


Lite im USA. 


“ининин 
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То move the seat to ihe upper rear position Tor 
standing. lift the release latch (Fig. 69), Stand. Lift ihe 
seat to the upper rear position. 


То move the seat back to normal position, pull the 
seat forward. The seat will automatically go back to 
normal position when you sit 





A—Weight Adjustment 


B—Height Adjustment 
70-Seat Adjustments 


Ta change the adjustment tor the height of the seat, 
loosen the cap screws (B, Fig. 70). Slide the seat io the 
desired position. Tighian the cap screws Ihoroughly. 


To change the adjustment for the weight of the 
aperator, move ihe seal to ihe upper rear positon 
Loosen the wing nuts under the support for the shock 
absorber. Slide the support fo the desired positon 
Tighten the wing nuts 


Gear ooerdiiin checked Көз No 


Tractor and Loader = JD302 
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28. Power Steering 


Check the operation of the power steering. Tha 
steering wheel must turn freely in both directions with- 
oul seizure or loo much play. 


Power сіпегілір Ehecked Tas Na 


25, Wheel Retainers 


ТІМЕН 
і--Неаг Wheel Retainer 2—Front Wheel Retainer 


Fax 71-м Heiner 


Tighten front and rear wheel retainers to 100 16-1 
{14 kg-m). 


мын refaimers checkod Tas Ма 


30. Toe-In 
Check the froni wheel foe-in 


B—Distance Between 
Rear of Rims 


&—Distance Between 
Front of Rims 


Ға) 72-Cheacking Тов-іл 
1. Use down pressure of loader bucket to raise front 


wheels. Turn wheels so each valve stem is at bottom af 
tire. 


Litho in OLS LA, 
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2. Lower wheels 1o ground. 
3, Measure from ground to hub. 


4, Mark this distance on inside of each mm at the 
bead of tire front (A) and rear (B). 


5. Measure distance between rims at front and rear 
marks. 


Б. Distance between front of rms must be 1/8 tà 
JA in. (3 ta 9.5 mm) less than distance between rear af 
rima. 


H distance іп atep 6 is not correct. change Toe-in ав 
оов: 





Pig f3-Can Screws (Seep! Back Arie) 


1. Loosen cap screws (Fig. 73). 


2. Turn each tie rod the same number of turns until 
toe-in distance m correct, 


3. Be sure Ше rod ends are equal in length 

4. The tie rod slot must be Turned fo the rear, 
5. Tighten сар screws to 40 Io-I (54. Nim). 
MOTE: Solid axle tie rods have four clamps. 


Теріп checked Yes Na 
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31. Fluid Leakage 


Check tha following systems lor leakage due to poor 
ог faulty connections and broken hoses or lines. 


A. Cong system checked Yee Мо 
B. Hydraulic sysiam checked Ves Na 
C. Transmission syeiem сїздї Yes Na 
D. Fua дут checked Yes No 


Litho in USA 
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32. Accessible Hardward Torque Values 


Check all accessible bolts and nuts for proper tight- 
ness. If hardware seems loose, teghten it to the proper 
tarque. The table below gives correct torque values for 
Various bolts and cap screws. Most hardware weed is 
high-strength (note dashes on hex. heads]. 


қ RECOMMENDED TORQUE ІН LB-FT | Kg-m| 
COARSE AND FINE THREADS 


B a 


10|1 A 
20/2.8| 
2514.8] 
55| 7.6| 
85/11.8| 
130| 18.0| 
170/23.5| 
300|41.5 | 
445|61.5| 
670192.5| 
9101126. | 
1250|172.8] 


14|1.8| 
30[4.1] 
5016.9] 
в0|11.1| 
120116.6| 
178|24.2| 
240|33.2| 
425|58.8| 
685]84.7] 
1030]142.4| 
14608120181 


480166.4) 20801284 8| 


Fig. 74-Тогуше Ghat 


The types of bolts and cap screws are idenlified by 
head markings as follows: 


Plain Head: regular machine belts and cap screws. 


3-Dash Head: tempered steel high-strength bolts 
and cap screws. 


&-Dàsh Head: tempered steel extra high-strength 
bolls and cap screws. 


Machine bolts and cap screws 7T/B-mch (22 mm) 
and larger are sometimes formed hot rather than cold, 
which accounts for the lower torque 


Tighten to standard torque unless specified other- 
Wish. 


Ad accessibile hardware torqued Yas Ма 
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28. Engine Crankcase Vent Tube To move the seat 10 the upper rear position for 
standing, litt the release latch (Fig, 74), Sand. Lift the 


RA p th il | i ih uel s 
emove the veni tubs. Glean il with diesel fuel. seat to the upper rear position. 


install the vent tube. Be sure the packing fita covrectiy 
in the tappet cover. 


Ta move the зені back іп normal pasition, puli the 
; seat forward. The seat will automatically по back to 
| RS. normal position when you Бі. 





Fig 73-(лаписаве Ven! Tuba 





Vera! Ішіме chars Yes No | 
A— Wesght Adjustment BHeight Adjustment 
29. Seat 
Fig. 75-Sest Adiusttieats 


Check ihe operation of the seat | 
Tao change the adjustment for thé height of the seal, 
loosen the cap screws (B, Fig. 75). Sade Ihe soat to lhe | 
desired position, Tighten the cap screws thernughly. | 


Та change the adjustment for the weight of ihe 
üperalor, move The seat іс the upper rear pos ion. 
Loosen the wing nuts under tie support for the shock 
absorber. Slide the support to the desired posilion 
Tighten the wing nuts. 


Seal cperaban Сїй] Yes Na 





Fig. 74-беа! Heisse Latch (Calan Saa 


Litho in USA 
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30. Power Steering 


Check the operation of the power steering. The 
steering wheel must turn freely im both directions wih- 
out seizure or foo much play 


Penes: ‘atesing chockar vas hio 


31. Wheel Retainers 
Gheck the bolt torque of the wheel retainers. 





ТАЛАБЫН 


2—Front Wheel Retainer 


T—Bear Wheel Aetaimer 


Fig ?5-MWhes! Betas 


Tighten front and rear wheel retainers to 1040 Ib-ft 
(14 kg«m). 


Whew! retaimers checked Tes Na 


32. Fluid Leakage 


Check the following systems Tor leakage due to poor 
or faulty connections and broken hoses ог lines. 


A. Cooling seater chock Yes Na 
B. Hydraube system checker Yes Na 
C, Transmssion system checked Yes Na 
D. Fuel sysipm checked Yes Na 





= 
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33. Accessible Hardware Torque Values 


Check all accessible bolis and nuts for proper bight- 
ness. Il hardware seems loose, tighten it ta the proper 
torque. The table below gives comect torque values for 
various bolts and cap screws. Most hardware used is 
high-strength (note dashes on hex, heads}, 


RECOMMENDED TORQUE IN LB-FT (Кат | 
COARSE AND FINE THREADS 
B p 


Met used 10|1.4| 
20 2.8| 
25/4.8| 
55| 7.8 | 
95111.81 

130| 18.0] 
170/23.5| 
300141.5| 
445| 61.5] 
670/92.5| 
810|128.8| 
1250|172.8| 


14|1.9| 
3014.1] 
&0| 8.5 | 
BOÍ 11.1 | 
120)16.6| 
175[24.2| 
240|33.2 | 
4251588 | 
685 |94.7| 
1030|142.4} 
| 1480|201.9] 
2060|284.81 


Not used 


Not used 
35|4.8] 
5517.6] 
75110.4| 
105| 14.5] 
185(25.6| 
180] 22.1 | 
250134.6| 
390) 45.6] 
480|86.4] 





Fig. 7¥-Torgue Ghari 


The types of bolts and cap screws are identified by 
head markings as follows: 


Plain Head: regular machine bolts and cap straws 


3-Dash Head: tempered steal high-strength bolts 
and cap Screws 


Б-Павһ Head: tempered steel extra high-strength 
bofs and cap screws. 


Machine bolts and cap screws 7 /B inch [22 mm) and 
larger are sometimes lormed hol rather than cold, 
which accounts for the lower torque. 


Tighten ta standard torque unless specitied other- 
wise. 
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Use oniy lubricants specihed im this section. Apply 
them according із instructions in the operator s mank- 
al. 


ENGINE LUBRICATING OILS 





Jahn Deere TORO-GARD SUPREME” Engine Oil 
із racammaended in engine crankcase. Never put addi- 
lives іп crankcase. 


If ail other than TORG-GARD SUPREME is used, й 
must conform 10 Tolloawing specifications. 


SINGLE VISCOSITY MULTI-VIECOSITY 
OLS DILE 


ЕРІ Service CD-S0 
MIL-L-2104C 
Series 3 


АРІ Service CC/SD 
MIL-L-46152 


Use oil of viscosity as shown іп following chart. 


Jahn Deere Other Oils 
АЛГ TORGO-GARD Single Vis- Multi: Vise 
Temperature SUPREME cosity Oil  cowity Ош 
Above SAE 30 SAE 30 Not racom- 
зат (Зе) mended 
10°F to SAE 101-20 SAE 10W SAE 10W-3D 


32°F (-23"C to OC) 


Below SAE 5W-20* 
—10°F (-23'C) 


SAE SW SAE SW-20 


“SAE 5W-2D oil may also be used fo insure optimum 
lubrication at starting, particularly when engine is sub- 
fected fo — TOF (-23901 or lower temperatures for 
severa! hours 
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General 10 
Lubncatioóon 15-1 


LUBRICANTS 


Some increase in eJ consumption may be expected 
when SAE SW-20 nr SAE 5MW oils are used. Check oil 
level more frequentfy. 

TRANSMISSION-HYDRAULIC OILS 

Lise Jonn Deere H'Y-GARD* Transmission and Hy- 

draulic Oil [.J20) or an equivalent. 
GREASES 


Use John Deere Multi-Prupose Grease or equiva- 
lent for all grease Fitings and front wheel bearings. 


10 — Generar Tractor and Loader - JD302 
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Group 5 
ENGINE REMOVAL AND INSTALLATION 

, REMOVAL 


Mast service protedures оп the engine сап be ac- 
complished with tha engine in the tractor. H lhe crank- 
shalt & lo be removed or in the event of a датага! 
overhaul, remove the engine. 


Remove the front end support with radiator, fuel tank 
and main hydraulic pump ав instructed in Section 60, 
Group 5. 


Disconnect ballery ground straps Tor safety 





Fra. f-Ergine Aftachng Points, High Side 


Disconnect trant wining harness from alternate lead. 
Also disconnect Іше! дамде sender lead. 


Remove battery cable and wiring harness from 
starter solenaid. 


Disconnect wiring harness at cd pressure sending 
unit and at ignition coil (gasolne}. 
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Disconnect and remove lachometer cable from right 
rear of engine. Remove rubber gasket from tachometer 
cable (gasket may remain іп clutch housing). Replace 
gasket if damaged. 


On diesel engines, disconnect starting fluid line from 
air intake manifold. 


Disconnect pressure fine from connection on power 
steering valve. 


Free hydraulic reservoir Мені line from clamps al 
top of rocker arm cover 


Desconnect throttle rad from carburetor (gasoline) or 
fuel injection pump (diesel). Also disconnect choke 
cable from carburetor on gasoline engines. 


Remove water temperature sending unit from water 
nutiet manifold. 


Remove battery from cowl Remove cap screws 
securing (nant of cowl 10 Пүмһеві housing. 


Disconnect rear exhaust mutter from manifoki (if 
equipped). 






АЛЕ 


Т 
NE 
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FilBSiH 


1—JDG-1 ar JDG-23 Engine Lifling Sing 
2—JD«244 Lifting Eyes 


Fig, z-Flemaving Engine 
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install two JD-244 Lifting Eyes (nr JOG-19 Lifting 
| Bracket) on cylinder head (Fig. 2). 


Support JDG-1 or JDG-23 Engine Lifting Sting on a 
hoist and attach із adapters as shown in Fig. 2. 
001043АА Load Positioning Sling may be used in 
piace af JIKG-1 or JDG-23. 
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Remove cap screws securing clutch housing to en- 
gine block and also two oil pan to clutch housing cap 
езе 52 


Using hoist, pull engine forward off clutch. housing 
mount, Remove engine from tractor. 


INSTALLATION 





1—Tranzmisssan Clutch 
Shah Shalt 


2—Powershatt Clutch 


Ag. 3- Tainemisson dnd Powershell (Сәмел 
Shale indexing Points 
(factors Eouipped with PTO) 


On tractors equipped with continuous PTO, the in- 
dexing of the powershaft clutch shaft with the PTO 
driven disk takes place before the indexing of the 
transmission clulch shaft with the transmission driven 
disk as shown in Fig. 3. Due to the time delay during 
indexing. It Іс posible that the transmission сіміспі 
shaft might not index with the transmission drive disk. 
This will result іп breakage öl the driven disk and 
pressure plate. 


To install engine correctly, Іле up cap screw holes of 
Ihe engine with those of the clutch housing. Bar engine 
over, holding in a horizontal position and exerting а 
steady pressure on the engine toward the cluich 
housing. 


IMPORTANT: Be sure engine flywheel housing 
is securely against clutch housing before drawing 
up cap screws. 


Tighten engine-ta-cluteh housing cap screws to 250 
D-i (34.56 kg-m), Aemove engine sling. 
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Secure front inside of cowl ta engine flywhee! hous- 
ing with attaching cap screws. Install battery in cowl 


Connect throttle тай to carburator (gasoline) or tà 
tuel injection pump (diesel). Also connect choke cable 
ta Carburetor on gasoline engines. 


Connect water temperature sending unit to water 
outlet manifold. 


Connect rear exhaust ти Пег (i! equipped). 


Connect front wiring harness to alternator lead. Also 
connect іне! gauge sender lead. 


Connect battery cable and wiring harness lead to 
starter solenoid. 


Connect winng harness to ail pressure sending шп 
and to ignition coil (gasoline). 


(Coat tachometer cable gasket! with Lubriplate or 
equivalent and install on cable. Index slot in cable to 
coupler and tighten so that no nil leaks from around 
cable. Do not tighten too tighi or gasket will be dam- 
aged and 01 leaks will harm. 


On diese! engines, connect starting fluid lime to air 
intake manifold. 
Join the front end support with radiator, fuel tank and 


main hydraulic pump аз structed in Group 10, Sec- 
thon 50, 


IMPORTANT: Install front support end of side 
grille retaining spring with open end of hook facing 
front of tractor. 


Connect power steering pressure line to connector 
at accumulator, 


Connect battery ground straps. 


IMPORTANT: Batteries are NEGATIVE ground- 
ed only. Do not polarize the alternator as this will 
damage the electrical system. 
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Group 10 


BASIC ENGINE 


GENERAL INFORMATION 


t 


The cylinder head holds the rocker arm assembly, 
valve springs, and valves. 


Valve guides amd seats are integral with the cylin- 
der head. 


Intake and exhaust valves in diesel engines have 
renlaceable wear caps. Gasoline exhaust valves 
have valve rotaiors, 


The camshaft is iron alloy with all cams integral, 
The gasoline engine camshait is cast with an integral 
distributor drive gear. Both the gasoline and diesel 
engine camshaits have a lobe іп actuate ihe fuel 
transfer pump- 


The camshail is driven at one-half engine speed 
ty the top idler gear and is supported by three pres- 
sure-lubricaled bares integral with the cylinder block. 
Camshaft thrust is taken by a thrust plate fastened to 
the front of the cylinder block, 


Cylinder block and crankcase are cast in one 
piece. 


Cylinder liners are of the replaceable wet-sleeve 
type, made of hardened alloy cast iron and are а slip 
fit in the cylinder block. The flange of each liner rests 
on а shoulder within the block and is sealed by a 
square rubber packing. The top edge of the liner is 
sealed flush with the cylinder block by the compres- 
sion of the cylinder head and gasket. Two O-rings in 
the block provide additional sealing. 
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Pistons are aluminum-allay, cam-ground and 
weight controlled, with two compression rings and 
one oil control ring 


Connecting rods have a replaceable bronze bush- 
ing for the piston ріп and a replaceable, stealbacked, 
aluminum-lined bearing insert, 


The crankshaft is a one-piece steel forging, and is 
supported on main bearings. The bearings are re- 
placeable, steel-backed, tin-plated, aluminum-lined 
inserts. The rear main beating has a thrust surface. 


The crankshaft is drilled for pressure lubrication 
from the main baarings to connecting rod bearings. 


The ring gear ім the starting motor is shrunk in 
place on the front outer rim of the flywheel, On the 
ironi aute: rm of the flywheel is а "ТОС" (top dead 
center) bore that is used when timing injection pump, 
and adjusting valve tappels. 


The crankshall gear drives ihe gear train located 
ai the front of the engine, The upper idler gear 
transmits power from the crankshaft gear to drive the 
camshall gear and the injection pump or governor 
drive gear. The lower idler gear drives the od pump 
gear. 
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CYLINDER HEAD AND VALVES 


VALVE LIFT CHECK 





Fig, -Cheong (аға [Т 


Measuring valve ЯН сап grve an indication of wear оп 
cam lobes, cam followers, and push rods. 


Set exhaust valve clearance ol 0.018 inch (0.46 mm) 
far diesel and 0,022 inch (0.56 mm) for gascline and 
intake valve clearance of 0.014 inen (0.35 mm) for both 
esel and gasoline 


Piace dial indicator on valve ratator or valve spring 
cap. (Be sure that valve is fully closed and the rocker 
arm moves Ireely.| Zeno dial indicator. 


Manually turn engine in running direction, When 
rocker arm contacts valve, check indicator travel as the 
rocker erm moves valve to Tull open. 


Exhaust valve ИМ sheuld be 0.458 to 0.482 inch 
(11.58 to 12.24 mm] for diesel and 0.452 to 0.482 inch 
(17.48 to 12.24 mm) for gasoline and intake valve litt 
should be 0-460 to 0.40 inch (11.68 to 12.45 mm) for 
both diesel and gasoline. 
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REMOVAL 


The engine need nol be removed to service cyl- 
inder head, valves, and related parts. 


Disconnect battery ground strap. 
Drain coolant from engine before removing head 


Оп diesel engines, remove injection nozzles fram 
head (see group 25). Nozzle tips extend below lace af 
cylinder head and may be accidentally damaged. 


Mote location of all parts during remava! for reas- 
sembty, 


NOTE: Do nat rotate crankshalf with cylinder head 
removed unless all cylinder liners are secured wilh cap 
screws and washers. 


REPAIR 


Cylinder Head 


Check to determine if cylinder head is flat and 
emooth. If it is necessary іп resurface the bottom deck 
Of tha head, remove no more than absolutely neces- 
sary (mat to exceed 0.030 inch [0.76 тт). 


On diesel engines check distance (rom deck of the 
cylinder head іс valves when seated. The distance for 
the intake valves must be 0.0037 + 0.007 inch (0.94 = 
0.18 mm}. The distance for exhaust valves must be | 
0.0087 = 0.007 inch (1,45 = 0.18 mm]. 
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Valve Guides 





1—Telescopes Gauge 


2-——Valve Guide 
Fig z-Lheckng Valve Guides 


Check valve guides for wear (Fig. 2). Use a 
D2DOO02W| Knurling Tool to knurl worn valve guides. 
(Use the knurling tac! exactly ая directed by the man- 
ulacturar.) 


The LD. of а guide in а new cylinder head is 0.3745 
із 0.3755 inch {9,512 to 8.538 тт) Wear of an addi- 
па! 0.0000 inch (0.025 mim) is acceptable. Compare 
valve stem OD. and valve quide LD. іс determine 
Clearance, Clearance between the two іс 0.0020 to 
0.0040 inch (0.057 ір 0.102 mm). Clearance up tn 
0.0060 inch (0.154 mm) is acceptable. 


Oversize valves, available in 0.003, 0.015 and 0,030 
inch (0,07, 0,38 and 0.76 mm) sizes, сап be used to 
correct claarance problems. 


Valve Seats 
Check valve seats for cracks ог pits. 
Check cancentricity of valve seat with a dial indicator 


(Fig. 3). Total run-out should not exceed 0.002 inch 
(0,08 mm) 


——Á—ÓÀ M — 
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Fig. 3-Checking Vive Seat Concantrieity Fer 
BO DO inch £0.05 mem) Adauimum Runaut 


Retace seats according to need and as directed by 
refacing tool manufacturer, Valve seat specifications 
are as follows: 


Angle of каме seat. ee peers AE 
Width of valve seat 
Gasolina ‚. 0.0625 to 0,0781 in. 


(1.588 іп 1.884 mm) 
,. 0.0781 ta 0.0937 in. 
(1.884 to 2.380 mmy) 


Diesel... 


Valves 


(Check valve stem and face for wear or damage, 
O.D. of a new valve stem is 0.3715 to 0.3725 (9.436 to 
84652 mm). Valve face angle is 44.5" on gasoline 
valves and 44.5" on diesel valves. 


and of valve stem on gasoline engine is exces- 
sively pitted or worn by rocker anm, grind down end of 
valve until squared, On diesel engines, replace valve 
stem caps if worn or damaged. 


| For information on vate refacing see "Basic 
PER | Engines” of FOS Manual 30—ENGINES. 
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Inspecting Valve Springs 


inspect valve springs for alignment wear and darm- 
age. Place springs on à Паї surface tò see that they are 
square and parallel. Do nof use springs that are 
cocked, cracked, or contain broken or rusty cols. 


Check valve spring lengih on a spring tester. Free 
length af each spring may differ, but ihe compressed 
length for each spring must be the same. Spring 
specifications are as follows: 


Mew Spring Measurement 
Compressed а! 54-62 lbs (24.5 to 28.1 kg] 
Valves closed . . " iiis . 1.81 in. 
(46.0 mm) 
Compressed at 133-153 Ibs Ws to 88.8 kg) 
Valves орап............ i . 1.38 in. 


(34.5 mim} 


DIESEL АЧЕХ 


T14835N 
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Valve Rotators (Gasoline) 


Оп gasoline engines, inspect valve rotaters. If rota- 
for will not tum ireely іп one direction, replace with в 
new part. 


Inspecting Rocker Arm Assembly 
Make sure that rocker arm oil holes are not plugged. 


Check rocker arm and rocker arm shaft for wear. 
Rocker arm shaft O.D. is 0.7859 to 0.7889 inch (19.961 
to 20.038 тт}. Shaft may be 0.7849 inch (19.935 mm) 
and still be acceptable, 1.0, of rocker arm bore із 
D.7800 to 0.7820 inch (20.066 to 20.117 mm). Bore | 
can be worn an additional 0,0020 inch (0.0508 mm]. 


If ends of arms are worn, replace ім resurface ther. 


SASULIME VALVES 


1—Piug (2 used) 

2—Washer (2 usad) 

Atiker Arm Shaft 

4—Spring [2 used) 

5— Rocher Arm with Adjusting Screw 
(6 used) 

Е--Вгаске? (3 used) 
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T—Valve Stem Сара (Diesel) (6 used) 

B8— Keepers (12 used) 

S—Volwe Spring Cap (6 used іг!) 
(3 used Gosoline) 

10—Sprimg (8 used) 

11—Intake Valve (3 used] 


Fg. 4-Flocker Arm Assembly 


12—Exhawat Valve [3 usod) 

13—Push Rad (B used) 

14—Cam Follower (6 used) 

15--іпізке Valve O-Ring (Gasoline) 
13 used) 

T&—Exhnaust Valve Spring Сар 
Rotator (Gasoline) (3 used) 
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Thoroughly clean holes im rocker arm mounting 
brackels. This is especially important for the rear 
bracket, because oil is fed 10 the rocker arm shaft 
through this hole 


On gasoline engines, replace the intake valve stem 
O-nng 


If a failed valve has been replaced, carefully inspect 
the rocker arm and push rod lor excessive wear йг 
damage and replace as necessary. 


ASSEMBLY 


Rocker Arm Assembly 
Assemble parts to rocker arm shaft in sequence that 
they were removed (Fig. 4). 


Dil hole in rocker arm shafl-to-shaf! support must 
face downward when assembly is installed on cytinder. 
Valve Assembly 


Apply John Deere Valve Stem Lubricant ARA4402 
Ог equivalent to valve stems and install valves in valve 
guides, working lhem back and forth із make sure they 
slip. through the guides easily and seat property. 


On gasoline engsnes, place oil datlectors (O-rings) 
оп lower groove ai intake valve stems and place rota- 
iors оп exhaust valves. 

Note also the following: 

1. Use new valve keepers, 


2, Alter assembly, "pop" each spring and valve 
assembly three or iour times by tapping the end ol 
each vahe stern wilh a soll mallet 


INSTALLATION 
Install cylinder head gasket dry. 


Remove figuids and dirt from all tapped holes. Clean 
threads on cylinder head cap screws, 
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тєл? 
1—Cylinder Head Gasket 3—Equal Distance 
2—Cylinder Liner Within 0,040 In. (1.02 mm) 


Fig. S-Cytnedar Haad Gasket 


Position cylinder head gasket (1, Fig. 5) aver боле 
оп cylinder Боск. Check distance between cylinder 
head gasket (1) and cylinder liner (2). Distance should 
be equal within 0.040 in. (1.02 тт) around each 
cylinder liner. Н distance is not equal, make dūwel 
holes in cylinder head gasket larger. 
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Fig. 6-Fropar Sequence for Tightening 
Crider Head Cap Screws 


Use spectied flat washers under all cap screws. Dip 
cap screws in oll prior to installation, Start cylinder 
head іп cylinder black cap screws by hand and tighten 
evenly to 95 5-1 (13.1 kg-m) following sequence in 
Fig. ё. 


Install push rods in location from which they were 
removed. 
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Оп diesel engines, position valve stem caps over 
ends of valve stems. Make certam lhe caps rotate 
freely on the stems, 


Install rocker arm and shaft assembly on cylinder 
head. Tighten cap screws to 35 Ір-П (4.8 К-т), 
Adjusting Valve Tappet Clearance 


The engine may be either hot or coxd during valve 
adjustment 


Position No. 1 cylinder on TDC, Timing cover screw 
will enter its hole in fywheel (Fig. 7). 





Fig. .Baffimg Ма, ! Cylinder af Тар Deed Сагёрг 


М ež] EU 
5: rich ДЕД 
t 
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(0452964 


татат 


Fig. 8-Adjusting Valve Tappett Clearance 
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Adjust valve clearance оп Мо. 1 and Мо. 2 exhaust 
valves to 0.018 inch (0.4572 mm) for diesel and 0.022 
inch (0.5588 тт) for gasoline and on Мо. 1 and 3 
intake valves іп clearance of 0,014 inch (0.3556 mm) 
for beth; gasoline and diesel. Using а Teeler gauge tà 
measure clearance, turn valve adjusting screw up or 
down until clearance is correct (Fig. В). 


Remove timing screw from fhywheel. Rotate engine 
flywheel 360 degrees and гвіпвей liming Screw into 
hole оп fywheel rim. 


Adjusi valve clearance on No. 3 exhaust and No. 2 
intake valves іш clearances specified, 


Remove timing screw fram fhywheel and reinstall 
timing cover. 


НейміМеп cylinder head cap screws and recheck 
valve clearances ater thirly minutes run-in with engine 
at 1900 ta 2200 mm with 3/4 to full load, See “Engine 
Break-In", Section 20, Group 40. 


NOTE: i liners, pistons or rings were replaced ioi- 
low complete "Engine Break-In" in Section 20, Group 
40. 
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CAMSHAFT 


REMOVAL 


Ta sence camshall and related parts, engine nar- 
mally need not be removed from unit. If engine has to 
he removed, see Group 5 of this section. 


Disconmect battery ground cables. 


Remove rocker amm and timing gear covers, Ae- 
move rocker arm assembly and push rods. 


Remove distributor and fuel transfer pump 


Check camshalt end play (Fig. 9). End play is gov- 
emed by the thrust plate thickness. End play is 0.0025 
| 16 0.0085 inch (0.064 to 0.216 mm). End play up to 
0.0150 inch (0.381 mm) is acceptable. 





Fig. 8-Chacking Сатаһай Еті Play 
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Remove push rods. Use D-15001NU Magnetic 
Holding Tool (Fig. 10) to hold cam followers away irom 
camshaft if the cylinder head has not been removed, or 
remove followers if the head has been removed, l 
loltowers are removed, mark them for identification on 
reassembly, 





I—Folipaer Holding 
Teal 


2—Cam Follower 


Fig, (Magnetic Cam Fallawer Hoiting Тош 
Нвтізуе top idler gear fram engine front plate. This 


will alow camshaft ta rotate when lining up camshaft 
attaching cap screws. 


Шие іп LIS. A. 
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REPAIR 


Inspect сатеһаН journals and bores in block for 
wear ог damage. Excessive wear may indicate exces- 
sive end play. О.П, of journal is 2,1987 to 2.2007 inch 
(55.872 to 55.888 тт). 1.0. of the bore is 2.2042 to 
2.2052 inch (55.887 to 55.012 mm). Maximum allow- 
able clearance із 0.0035 10 0.0055 inch (0.089 to 0,140 
mimi}. 


New thrust plate thickness is 0.7560 to 0,1580 inch 
(3.962 іс 4.013 mm). Maximum wear of 0.0050 inch 
{0.127 mm) is albowable, 


if necessary, replace camehalt driva gear by press- 
ing gear from shaft. Support camshatt under first jour- 
nal With timing mark of mew gear facing away from 
camshaft, align gear and camshalt keyways, install 
Woadrufi key, and press gear on until tight against cam 
shoulder. 


I necessary, гетме fachomeler drive shalt by 
threading shall end, placing hex. nut on shaf and 
pulling тот camshaft, 


INSTALLATION 
Install the camshaft, nating the folowing: 


1. Coat entire camshaft with a light film of oil. 


2. When installing camshaft, de not permit cam 
labes to drag on camshall bores. 


3. Turn the camshaft gear until the cap screws and 
locks which secure the thrust plate can be installed and 
tightened ta 35 lb-ft (4.8 kg-m]. 


4. Recheck camshatt end play after ай new or re- 
paired parts have been assembled 


5. Before installing idler gear, set flywheel at “TDC” 
with Mà. 1 front) piston an the compression stoke and 
align the ting mark on the camshaft drive gear with 
the center of the crankshalt, using timing tool JD254. 


B. With timing marks aligned. install top idler gear 
and secure to fron! plate with flat washers and сар 
screw, Tighten cap screw іп 55 Ib-ft (B kg-m). 


install 211 parts removed. 


Tractor and Loader - 10362 
ТМ-1088 (Aug-79) 


Engine 20 
Basic Engine 10-9 


CYLINDER BLOCK, LINERS, PISTONS, AND RODS 


REMOVAL 


Remove the pistons and connecting rods noting the 
folowing 

1. Engine normally need not be removed from un 
lo service pistons, connecting rods, and cylinder liners. 
Н engine has to be removed, See Group 5 of This 
section 

2. Dö not rotate crankshaft with cylinder head re- 
moved unless all cylinder liners are bolted down. Вой 
down cylinder liners before removing pistons. 

З. Keep rod bearing inserts with thew respective 
rods and caps la assure correct reassembly. 

4. Each connecting rod and piston must be rein- 
stalled in the cylinder bore from which it was removed. 
Observe the word “FRONT” stamped on the head of 
all pistons and in the гіз of the diese! connecting rods. 
These must face toward the fan end of the engine at 
the time of reassembly. Observe fhe "pip" marks on 
bath ihe connecting rad and cap of a gasoline engine. 
These "pip" marks mus! both face towards fhe cam- 
shaft side of the engine af the ima of assembly. 


IMPORTANT: Installing or removing connecting 
rod and main bearing cap screws using pneumatic 
wrenches may cause thread damage. 


REPAIR 


Inspect all parts and compare with "Specili- 
calions', Refer to "Basic Engine” in FOS 
іі Manual - ENGINES = for additional repair 
information 

Use а strong household detergent to remove all dirt 
and carbon from pistons. Clean carbon from piston ring 
grooves, Wash all parts thoroughly in cleaning solvent. 

inspect and measure piston pin, pin bore in piston, 
and connecting rod bushing far wear or damage. Ex- 
cessive wear can cause scored pistons or broken 
connecting rods. Specifications are as follows: 


Wear 
item New Part Tolerance 
O.D. бї 
Рїп Т.2748 to 1.3752 in 0.005 in. 
(34.820 іс 34.930 mm] — (0.0127 mm) 
LD. of 
Borg 1.3753 іп 1.3757 in. 0.0010 in. 


(34.9362 10 34.9428 mm) (0.0254 mm) 


Litho in U.S.A. 


Waar 
item Мен Part Toinranoce 
ID. of 
Bushing 1.376 to 1.377 in. D.DO20 in. 
[34 850 іс 34.8786 mm) (0.0508 тт) 


Lise keystone ring groove wear gauge (JDE-62] as 
shown in Fig. 11 to measure wear to the top piston ring 
groove. If gauge shoulder touches ring land, the top 
groove is excessively worn and the piston should be 
replaced. 





1:5] Ф 

1—Piston 5—Gauge Shoulder 
3—Wear Gauge 7—Warn Ring Groove 
a—Rimg Land 


Fig. 11-Lising Aing Groove пат Gauge 


Check the other two grooves for wear by inserting a 
new ring in the proper groove at several points around 
the piston, Measure clearance with a feeler gauge. Н 
the clearance exceeds 0.008 inch (0.20 mm). replace 
the pision, 


Check clearance between piston and cylinder liner 
bere tà determine if replacement is necessary. Mea- 
sure clearance with a heeler Gauge at the bottom of 
pistón skirt 90° to pin bore. To establish taper and 
oul-ol-round, check liner 1 inch (25.4 mm) fram bottom 
and 1 inch (25.4 mm) from top, lengthwise and cross- 
wise. Wear limits are as follows: 


Specifications Medeuremert 
Liner Taper {тах.}..................-...00020 In 
{0.051 mm) 

Liner Out-of-Round (max.)............... 0020 in 
10,081 mm) 

Glearance Between Liner and Piston ..... 0.008 in 
at Bottom of Skirt imax.) (0.203 mm) 
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Piston rings should never be reinstalled on a piston 
once they have been removed. Throw away old rings 
and replace with new ones. 


Clean and inspect rods, caps, bearings. and piston 
ріп bushings for wear or damage, 


Check rod bearings for excessive wear. Use “Plas- 
ligage" or equivalent as directed by the manufacturer, 
if rods are connected to the crankshaft, 


NOTE: The use of "Plasligage" or equivalent will 
determine clearance between bearing and crankshall 
journal, but will nat determine which surface is warn ar 
the Condition of either bearing or journal surface. 


If гой is out of engine, assemble and measure the 
1.0. of the rod bearing, and the О.П). several places on 
the crankshaft rod journal, Specifications are as fol- 
lowe: 


LD. of Bearing 
2.7502 to 2.7522 in. 
(69.655 to 88,801 mm) 
Bearing Bore LD. 

2.8000 to 2,9010 іп, 
[73.880 to 73.685 mm) 


ол. of Journal 
2.7480 to 2.7480 m. 
(89,798 to 69.825 mm) 


Oil clearance should be 0.0012 to 0.0040 inch 
(0.030 to 0.102 mm) between rod bearings and crank- 
shalt journals. Maximum bearing clearance is 0.006 in. 
(0.15 mm). Replace bearings аз necessary. Undersize 
bearing inserts are available in 0.002, 0.010, 0.020, 
and 0.030 inch (0.05, 0.25, 0.51 and 0.76 mm) sizes. 


Piston pin bushing must be reamed after ii is 
pressed into position 10 provide a “thumb press fil for 
pin. 


Clean block thoroughly with cleaning salvent or by 
pressure steam cleaning. 


Check oil pressure regulating valve bushing in front 
end of block for wear or damage. H necessary, replace 
as directed in Group 15 of this Section, 


Litho in USA, 
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If dipstick nippie has been removed, coat threads of 
nipple with joint sealing compound and install in cylin- 
der black. Measure from black rail vertically to center of 
ninple end. Measurement must be 6 inches (152.4 
mm) ( -208265) В inches (203.2 mm) (208267- 

|, 


H filter base mipple is damaged remove it and press 
in a new nipple fiush with face of bore in block. Position 
nipple sa that threaded boss is away from side of black 
as far as possible, 





Fig. 12-Locabon of Liner im Cylinder Block 


When installing new cylinder liners in black, use a 
depth gauge to check the height of the flange on the 


—z 


liner іл relation ta the cylinder block (Fig. 12). Тһе top | 


of the fange should be 0.001 to 0.004 inch (0.03 to 
0,10 mm) above the ¢ylinder block with packings re- 
moved from the bottom of the liner. Check this several 
places around the liner to make sure the liner is seated 
squarely in the bore of the cylinder block. 


IMPORTANT: Be sure to pull cylinder liner and 
reinstall all packings before final assembly. 
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Deglazing Cylinder Liners 


| Use D170O03BR Cylinder Brush to deglaze the cyl- 
Inder liners, Gul nol io rebare. When the finer taper 
exceeds 0.002 inch (0.0508 mm) maxsmum or hiner 
out-of-round exceeds 0.002 inch (0.0508 mmj, the 
liner should be replaced. 


| Use a 1В0-ап! honing stene and light pressure to 
produce the desired 15 to 35 micro-inch R.M.S. сүйп- 
дег wall finish (Fig. 13). 


uper o 


E 3 
ste ts VS 





Fig. 13-Deglazing Cylinder Linar 


immediately after deglazing, clean liner bores wil 
hat water, soap and scrub brush, Rinse cylinder liner 
bores with clean water until rinse water is clear. Dry 
liners with clean towels. Wipe bores with clean engine 
od, 


IMPORTANT: Solvents will not remove honing 
residue. 


Litho in USA 
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ASSEMBLY 


Assembling Connecting Rod and Piston 


Assemble pistons апа connecting rods making sure 
thal ideniilication marks on piston and rod are in the 
same relative position as they were in al time af 
disassembly 


Each connecting rod and piston must be reinstalled 
in the cylinder liner fram which И was removed. 


Observe the word “FRONT” stamped on the head of 
all pistons and in the rib of the connecting rods. These 
must face inward the fan end of engine. 


Coat piston pin with a light film of ail and insert inta 
реіоп ріп Боге Through connecting rod bushings and 
on inio Opposite ріп bore. А properly fitted piston pin 
can be pressed inta pasitian with the thumb. Install mew 
piston pin snap rings and check thal rings are in 
grooves of piston pin bore. 


Installing Piston Rings on Piston 


Coat the outside al the pistons and rings with a light 
film of oil Using a JDE-135 Universal Piston Bing 
Expander or JDE-45 Limiting Piston Ring Expander, 
install tings in their respective grooves. 


IMPORTANT: Use of incorrect size ring ex- 
pander will cause damage to rings. 


1. Install ihe expander іп the a3 ring groove. Install 
the oil ring with dots (or “Top? facing up towards the 
tap of the piston and position of ring gap opposite 
expander (Fig. 14). 


2. Install second compression ring (Fig. 14) with 
dots for Top") facing up towards the top of the piston 


3. Install the first compression ring with dots (or 
"Top"] facing up towards the top of the piston. 


4. Be sure rings move freely in them grooves. 


NOTE: if rings are пої marked, install with either 
side up. 


Gasoline and diesel angines use same ring sels 
for service replacement. 








ГЕсазЕв 


1—1st Camp. Ring 
2—2md Comp. Ring 


Fig. 14-Ring instaitatiar: 


INSTALLATION 
Installing Cylinder Liners 


Before installing liners it іс important to make sure 
the counterbore, under the liner flange at top is com- 
pletely free from dirt or nicks. 


Carefully install a new, dry black, rectangular pack- 
ing over the bottom end of the cylinder liner, Slide 
packing firmly against the shoulder of the liner, making 
sure the packing is not twisted or crimped. 


Dip cylinder bore O-ring into John Deere Soap Lu- 
bricant (ARS4A749) or equivalent and install red O-ring 
in upper groove and black O-ring in lower groove in 
cylinder block, Check that O-rings do mot protrude 
Gulside the grooves and are not twisted. 


Coal the liner packing, seating area of the liners, and 


new cylinder bore O-rings with John Deere Soap Lu- 
bricant (AFIS4749) or equivalent, 


Liho іп USA 


Tractor and Loader - JD302 
TM-1088  (Aug-78) 


NOTE: If you suspect ihal a packing may have 
sheared or displaced dung lowering into positon, the 
Aner and packing assembly should be removed ang! 
examined, 


Work liners gently іп place as lar as possible by 
hand. Finish seating liners by placing a wood block 
over upper end and tapping block lightly with hammer. 


Cylinder liner will protrude over the Top of the cylin- 
der block more than normal due to the uncompressed 
packing, 


Clean cyinder linear bores with wateress hand 
cleaner after installation in black. Wipe dry wiih clean 
towels. Coat cylinder Ener bores with engine oil just 
before installing pistons, 


Installing Pistons 


Use short сар screws and lange На! washers to 
relain ness in ро оп while pestons are mstelled 


Install bop piston ring with gap above one end of 
piston pen and stagger ring gaps before installing ihem 
irs cylinder liners - 
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Be sure the word “FRONT stamped on the head of 
the pistons faces toward the fan end of the engine 
before installing them in liners. On diesel connecting 
rods, be sure the word “FRONT” faces toward the fan 
end of engine, On gasoline connecting rods, be sure 
ihe "рар" mark faces toward the fan end of engine, 





Fig. Mi-instaing Pistons, Laing JUST T Compressor 


Engine 20 
Basic Engine 10-13 


Lise special compressor fool JD-271 to install pe- 
tons (Fig. 16). 


Apply light-weight oll ta the bearing inserts and 
crankshaft rod jourrals., 


IMPORTANT: installing or removing connecting 
rod and main bearing cap screws using pneumatic 
wrenches may cause thread damage. 


Пір cannecting гой cap screws іп oil and tighten tn 
65 Ib-ft (B kg-m) Tor diesel and 45 5-1 (6.2 К-т) for 
gasoline 


Installing Oil Pan 
Apply Permatax Mo. 3 Sealing Compound or equiv- 
aient to of pan gasket and cylinder black pan surtite. 


Tighten oil pan-ta-cylinder block and timing gear 
cover cap screws with 35 0-1 (4.84 kKg-m). 


Engine Break-In 


Refer to specications and perform the break-in 
зір tò insure proper run-in сї new parts during the 
first hours ПЁ a rebuilt engine. (See Group 40 of this 
suction. 


CRANKSHAFT, MAIN BEARINGS, AND FLYWHEEL 


REMOVAL 


To service crankshalt, main bearings and flywheel, it 
ің necessary fo remove engine fram ihe unit (see 
Group 5 of this section). 


Remove oil pan, timing gear cover, starting motor, 
fiywheel, and pistons 


REPAIR 


Checking Crankshaft End Play 


Measure crankshaft end play and determine if it is 
within 0-0020 to 0.0080 inch (0.0508 to 0.2032 mm). 
End play exceading this spechcaton indicates a worn 
thrust bearing. However, a maximum and play of 
0,0150 inch (0.381 mm) is acceptable, 


Litho in ULSA 





1—Pry Bar 


2—Dial indicator 


Ға. 17-Checkig Crankshaff End Pray 
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Crankshaft and Flywheel 


Examine clutch friction surface on flywheel Tor heal 
check or roughness. 


CAUTION: Oil fumes or oil can ignite 
above 380°F (183.3^C). Use a thermometer 
and do not exceed 360"F (182.2"C). Do not allow a 
flame or heating element іп be іп direct contact 
with the oil. Heat the ail in à well-ventilated area. 
Plan a safe handling procedure to avoid burns. 


Examine fiywheel ring gear for wear ar damage, If 
new gear is needed, heat gear evenly (10 nöt more than 
360°F [182.2*C]) and install hot, with chamfered edge 
of teeth toward front of flywheei, 


Check clutch pilot bearing for wear or tight spots. То 
install new pilot bearing. pack with high temperature 
grease [AT30408) and drive іп (shielded side out] to 
botom of bore. Reinstall snap ring if used, 


Check crankshall gear lor wear or damage. To 
replace, remove gear with knife edge puller. To install, 
heat gear to approximately 3860F (182.2*C) (do not 
overheat), place Woodrulf key in keyway and support 
crankshaft under first throw while pressing Оп gear. 


Inspect crankshaft journals, Dress journals with fine 
emery cloth ав needed. 


Check thrust surfaces on thrust bearing journals to 
make sure they will not damage the thrust bearing 
flanges. 


Check each journal with a micrometer at several 
paints to determine И journal is out-of-round by more 
than 0.0020 inch (0.0762 mm) er if tapered more than 
0.0010 inch (0.0254 mm) per inch (25.4 mm) of journal 
length. 


Excessively eccentric or tapered journals will give an 
uneven clearance between journal and bearing insert. 
Ruegrind such journals and use the proper undersize 
bearing inserts, 


Note О.П, of journals for taber use to determine 
Clearance between journal and bearing insert. 


Main Bearings 


Examine all main bearings for wear, scoring, or 
damage. 


Litho іп USA. 


Check main bearing caps Tor Identifying numbers, H 
there ага по numbers, stamp corresponding numbers 
in one oil pan гай and іп main bearing cap. Stamp the 
number in each main bearing cap off center із ihe 
same side as the number in the oil pan гай. This wal | 
assure comect indexing of main beering caps during 
ingtallatian. 


Check thrust bearing thrust surfaces to confirm thai 
thrust bearing wear was the cause for excessive 
crankshaft end play. 


On diesel engines, remove piston cooling ardices 
from main bearing webs and check for damage or 
clogging. Repair or replace as necessary. Install ori 
{кез and tighten with 85 to 110 Ib-in (0,88 іс 1.27 
kg-m}. 


Main Bearing Clearance 


l the crankshalt в out of the engine block, check 
main bearing clearance by measuring LO. of the bear- 
ing halves assembled in the block. Compare wah the 
crankshaft journal 0.0, measurements to determine 
clearance. Specified new part diameters and clearance 
are as follows: 


О.П, of main bearing 
pumal ........ .--- 8.1230 tà 3.1240 in. 
(78.3242 10 79.3495 mm) 
LD. ef main bearing 
{assembled} ............... 3.1256 to 3.1276 in. 
(78.380 to 78.441 mm] 
Bearing to journal 
clearance „++ 100168 to 0.0086 in. 
(0.041 te 0.117 mm) 
‚ 3.3250 10 3.3260 in. 
[84.455 to 84.480 mm) 


Main bearing bore 1.0. 


А maximum clearance of 0.0060 inch (0,152 mm) is 
acceptable, 


Clearance can be determined with the use of "Р1а5- 
tigaga" or equivalent while the main bearings are as- 
sembled оп the crankshaft, Foéow tne instructions 
supplied by the manufacturer. 


NOTE: i ihe engine is stil іп the tractor, use a tight 
jack to raise the crankshal абат the upper һай of fhe 
bearing. Keep а! caps fight except the bearing Deng 
checked. Do nat tum crankshart. 


The use of “Plastigage” or equivalent will give 
bearing clearance, bul will not reveal whether wear is 
an the crankshaft journal or on the bearing. 


Tractor dnd Loader = Зог 
TM-1085  (Aug-78) 





| Кізійрі 


Fg 18-Oetemuning Main Bearing Clearance 


H bearing clearance exceeds wear tolerance, re- 
place with new undersize bearings or regrind the 
crankshaft, Be sure to use the proper undersize bear- 
ings, 0.002, 0 010, 0,020 and 0.030 inch (0.05, 0.25, 
0.51 and 0.76 mm) undersize bearings are available. 


To remove old seal wear ring fram crankshat, scribe 
lines across wear ring with the aid of a dull chisel until 
ring can be removed, IMPORTANT: Do not scribe 
lines too deep in wear ring. as crankshaft wear ring 
surface may be damaged. 





1—JD-251-2 Pilot Plate 
2—JD-297.1 Driver 


3—127489 Hardie 
&-Wear Ring 


Fig. 19-Positioning Wear Ring 
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It is nol necessary fo use the JD-251-2 Pilot Plate or 
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27488 Handle to install a new wear sleeve. However, 


these tools help in installation (Fig, 19). 


В the JD-251-2 Pilot Plate ts used, i must be re- 
moved once the wear sleeve із started so the JD-297 
1 Driver will bottom on the crankshait to properly seat 
the wear ring 





1—J4D-297-1 Driver 


2—137488 Handle 


Fig. 20-Instaiing Crankshart Seal Wear Aing 


Slide new wear ring (rounded edge of ring outward) 
over JD-251-2 Pilot Plate (if used) and start wear гапо 
onto crankshafi flange by hand (avoid heavy pressure 
or cocking of wear ring). Place JD-297-1 Driver (1, Fig. 
20) over pilot plate until it contacts wear ring. Tap driver 
with mallet ta start wear ring. Remove pilot plate. Drive 
wear ring onto flange until the driver bottoms 


De not nick or damage wear ring oil seal surace. 
Check crankshaft and wear ring surfates for nicks and 
clean up if necessary. 


ғ 
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Remove oid ой seal from flywheel housing. Installation 


Install main bearing caps with numbers corme- 
sponding to numbers in ай pan rail and іп the same 





TUBSEN 
1—JD-297-2 Pilot $—Crenkshah Rear Oil Sead 


Fa 2'-Flor and OW Sea їп Place 





ae 
Place flywheel housing on a flat, even surface ta 2M жле 


пеш ла.) SAA, i—Number in Main Bearing Cap 3—Arrow 
Z—Number іп Ой Fan Rail 
Place JD-287-2 Pilot and oil seal іп fywheel housing 
as shown in Fig. 21 Fig. 23-an Gearing Gap Positions 


f numbers were siamped in main bearing caps 11, 
Fig. 23) at faciory, іпшіні main bearing ceps with 
numbers corresponding to numbers in oil pan rail (2). 
The “атом (3) machined on the main bearing cap 
number pad must point toward the cam shall side ol 
tne cylinder block 


Install inserts with thrust faces in rear main bearing 
bore. Install plain inserts in other main bearing bores 


lime up with of passages іп the block 





Е ер 


1—Z2T488 Handle 3—01 Seal 
I—JD-297-1 Driver 


| Fig. 22-inatalling Crankshatr Rear OW Sea! 


it is mot necessary là use 27489 Handle with the 
JD-2987-1 Driver to instal the oll seal but it does help 
(Fig. 22). 


Lise а mallet to drive in the of seal unt? the driver 
bottoms on the pigi 


Litho in Ш.5.А. 








mun 





Маке sure that tangs on aH inserts fit the locking | 
grooves in the bores апай that the oil holes іп inserts | 
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Make sure bearing caps ane mslalled on the mains 
from which they were removed by referring to identi- 
cation marks made at the time of removal. Dip each 
main bearing cap screw in ой, Loosely install cap 
screws іп Main bearing caps until finger tight. 


Align upper and lower thrust flanges nn rear main 
bearings as allows: Tap the crankshaft to the rear tà 
line up the front Hanges. Then tap the crankshaft to the 
топі tà line up the rear flanges. Tighten main bearing 
cap screws fo 85 Ib-I (11.752 kg-m). 


if crankshalt end play has пої been checked with all 
repair parts installed, check й by method given оп раде 
20-10-10. End play is 0.0020 to 0.0080 inch (0.0508 tà 
0.2032 mm). End play up to 0.0150 inch (0.3810 mm] 
is acceptable. 


Position JD251-4 seal protector over rear of crank- 
shail and coat pratactor and wear ring with engine ail. 
Install Пүмһесі housing on rear od engine. Be caretul 
not to invert nil seal lip in flywheel housing. Tighten 
fiywheel housing cap screws fa 35 Ib-H (5 kg-m). 


To facilitate installation of fhewheel, screw two pilot 
studs into Hywheel mounting screw holes in crankshaft 


NOTE: H is recommended that "D" grade cap 
screws be replaced with "F" grade cap screws and 
hardened washers. 


Install cap screws. Tighten "D" grade cap screws fo 
85 Ib-ft (12 kg-m). "F^ grade cap screws to 120 Ib-ft 
(18 kg-m). 
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3—4JD251 -A 


Fig. 24-irsitaling Fiywhed! Нота) 

Piace crankshaft oll alinger over front end of crank- 
shalt with inside diameter of slimger against front gear 
on crankshaft 

Install all other pars removed. 


Install engine (Sea Group 5 of this section}. 


TIMING GEAR TRAIN 


REMOVAL 


To service gear train and related parts, with the 
exception of the crankshall, engine nomally need mot 
be removed. H engine must be removed, see Group 5 
of this Section. 

Whenever an engine is being completely necondi- 
tioned or the crankshaft is being removed, the engine 
font plate with gear assemblies should be removed 
fram ihe engme using the following steps: 

1. Remove oll pressure regulating valve and timing 

gear cover, 

'  & Remove hex, nuts from the oil pump, drive gears 
and cap screws from upper and bower idler gears, 


Liho in USA. 


3. Remove upper amd lower idler gears from engine 
front plate. Attach а puller to oil pump gear and pull 
gear from shall. NEVER PRY GEAR FROM SHAFT. 

4. Remove dil pump (Group 15). 


5. Оп diesel engines, remove fuel injection pump 
and drive gear (Group 25), On gasoline engines, re- 
move gavernàr (Group 25). 


B. Remove camshaft. 
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1—Camshatt Gear 


4—Crankshaft Gear 


2—Timing Mark 5—0 Pump Gear 
j—Injectior: Pump Gear &—Lower kiler Gear 
(Diesel) T—LUpper idiar Gear 


Fig. 25-Emgina Timing Gear Train 


REPAIR 


For gear inspection and repair. refer to the section 
and group in the manual which covers the assemblies 
which the gears drive. The camshaft and crankshalt 
musi be removed kom the engine to replace their 
gears 


Checking Gear Train Backlash 


Gear train noise can be an indication of excessive 
gear lash or damaged teeth. Check backlash before 
removing gears. Specified timing gear train backlash is 
аз follows: 
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Gear 
Crankshaft to upper idier 


Backlash 


0.0027 to 0.0116 іп, 
(0.0685 fo 0.295 mm) 
0.0028 to 0.0135 іп, 
(0.071 to 0,343 mm) 


Upper idler ір camshali 


Upper idler to injection 
pump isi 0,0028 to. 0.0135 іп, 
[0.071 tà 0.343 mm) 
. 0.0027 to 0.0137 in, 


(0.068 to 0.348 mm) 


Crankshaft to lower idler .. 


Lower Wier to oil pump... ll. 0.0076 to 0.0147 im. 
(0.043 to 0,373 mm) 
Upper ler tà gavernor ....... 0.0023 to 0.0127 in. 


(0.058 10 0,323 mm) 
, 0.0005 to 0,0075 in. 
(3.013 to 0.181 mm) 


Camshaft to distributor 


Replace gears as necessary. 


idler Gears 
Be sure that oi hole im upper idler gear is open 


Check both idler gears for excessive end play. New 
part end play should be 0.0010 to 0.0070 inch (0.025 to 
0.178 mm). А maximum 0,0150 inch (0,381 mm) end 
play is acceptable. 


Measure 1.0. of bushing and О.П. of shaft to deter- 
mine of clearance of 0.0075 to 0.0035 inch (0.038 to 
0.028 mm). A maximum 0.0061 inch (0.1524 mm) 
clearance & acceptable. New bushing 1.0. is 1.7520 to 
1.7530 inches (44.501 to 44,526 mm). New shaft Q.D. 
is 1.7485 із 1.7505 inches (44.437 to 44.453 mm). 


Е excessive wear ог 08 clearance is indicated, use 
JD-252 Bushing Driver to install new bushing flush with 
either side of gear. 


if idler gear shaft replacement E necessary, press in 
new spring pins to 0.20 ta 0,28 inch (5.1 to 7.1 mm) 
above shaft, 


Tractor апа Loader - JD302 
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Front Plate and Timing Gear Cover 


Never pry or press against timing gear cover with 
excessive force. The cover is cast aluminum alloy and 
might be sprung or warped. 


Оп ‘gasoline engines, inspect governor shall bush- 
ing ап timing gear cover for gating ог excessive wear. 
Replace if necessary. Using tool JD-246, press in new 
bushing until flange on bushing contacts timing gear 
cover. 





Fig. 2t-insialing Oi Seal іп Timing Gear Cover Using 
JD-250 Daver 


И there is evidence of ail leakage оп outside of 
timing gear cover, replace crankshaft front oil seal. 


Coat outer surface of seal with joint sealing com- 
pound and inside surface with multi-purpose grease, 
Support the oil seal bore area of timing gear cover. 
Press in oil eal to bottom of bore with spring loaded lip 
facing inward using special JD-250 driver (Fig. 26), 


Litho in USA 


Engine 20 
Basic Engine 10-19 
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INSTALLATION 





Installing and Timing the 
Gear Train 


The camehalt gear and injection pump gear must be 
timed to the crankshaft when they are installed, Install 
and ішпе gear assemblies using the following steps: 


1. Tum crankshaft until Mo. 1 piston Is at top dead 
center (TOC) of its compression stroke. Remove timing 
hole cover and screw on flywheel housing. Reversing 
the screw, insert the smooth end into the flywheel 
housing bare. Rock the Пумһеві until the screw slides 
inta hole in лее, 


If engine is stripped, positon crankshaft sa that Мо. 
1 (fan end) connecting rad journal is at ils highest point 
toward the deck of the engine at this time. The keyway 
in the crankshali {rant gear (not pulley keyway) should 
now point Баю up Toward (he top of the engine. 


Da not rotate crankshaft altar "TD" setting has 
been made. 


2. install camsnhall. 





Ең. 27-Trming fhe Camshaft Gear wih JD-254 Too! 


With engine at “ТОС,” use special tool JD-254 to 
align the timing mark on the camshatt gear between 
centers öf the crankshaft and camshaft (Fig. 27]. 


20 Engine 
10-20 Basic Engine 


3. Install fuel injection pump and drive gear or goy- 
emor (Group 25). 


ШЕРДИ _ 





Fig. 28-Timing the injection Pump Gear with JD-254 Тош 


On diesel engines, with engine at "ТОС." use ape- 
cial tool JD-254 to align the timing mark on the mjsetion 
pump gear between centers of crankshaft and injection 
pump shaft (Fig. 28). 


Lisa the timing mark on the injection pump drive gear 
which indicates fhe number of cylinders іп the engine. 


4. With camshait and Injection pump gear or gow- 
amor installed and timed, carefully install upper idler 
gear inta position using cane not to rotate the timing 
gears. Be sure inner thrust washer and idler gear shaft 
are in place behind idler gear. 


Install бег thrus! washer, making sure holes in 
inner and outer thrust washers fil over spring pin or 
idler gear shafi. Install special washers and cap screw 
and tighten to 65 15-1 (B kg-m). 


Liho іп USA. 


Tractor and Loader - JD302 
TM-1089  (Aug-79) 


5. Install cil pump and drive gear (Group 15] 


Tighten oil pump gear hex. nut 35 ta 45 16-11 (4.8 to 
6.2 kg-m) alter gears have been timed and lower idler 
gear mstalled so that gears may be restrained with а 
screwdriver. Then stake threads on shalt. 


Б. With oil pump gear installed, mstall lower idler 
gear into position, using саға not ta rotate amy gears. 
Be sure inner thrust washer is in place оп rear of idler 
gear shall 


instal outer thrusi washer, making sure holes in 
inmer ағ outer thrust washers fit Over spring pin in 
idler gear shaft. Install inner and outer special washers 
and cap screws and tighten to 85 16-1 (13.1 kgm). 


After all gears are lacked in plate, recheck all timing 
marks with special tool JD-254, making sure that 
marks still align between ihe centers of ihe respective 
shafts and the center of the crankshalt with the angine 
at" TRC.” Then remove timing screw from flywheel and 
install timing hole cower, 


Final Installation 


Apply à thin cost of high temperature grease to the 
inside lips of ihe front бй бай! and install timing gear 
cover. Be careful not to invert lips of oil seal while 
installing cover, 


Before installing gear cover оп engine be sure that 
ail slinger is securely positioned over end of crankshaft 
with inside against gear. Also be sure ОШ pressure 
regulating valve and spring are in place under cover 


Tractor and Loader - JD3Ue 
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Engine 20 
Engine Lubrication System 15-1 


Group 15 


ENGINE LUBRICATION SYSTEM 


GENERAL INFORMATION 


The engine lubriealien system consists of the oil til- 
ler and oil pump. 


The ai filer is maunted on the right side of the en- 
gine. It filters impurities out of the crankcase oil. 


The engine oil pump is mounted in the oil pan, Oil 
enters ihe pump fram the sear through the pump in- 
take tube and is discharged at the oil outlet hole ito 
ап ol tube leading to the oil filter and an engine oil 
gallery. 


A pressure regulating valve is located at the fan 
end of cylinder block in the oil gallery. Under normal 
conditions it is not necessary to adjust pressure but it 
can be done by adding or subtracting shims or add- 
ing a large aluminum washer behind the valve plug. 
When oil pressure is greater than the spring pres- 
sure, oil is bypassed to the crankcase and desired 
pressure is maintained. 
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OIL PUMP 


Removal 

Check engine oil pressure belore removing pump 
(See Group 10, Section 70). 

Drain oi from engine and remove of pan. 

Remove cap screws holding pump to block. 
Repair 

Remove idler gear (11, Fig. 1) from idler shaft (19); 
then support housing and press out shaft 


Inspect pump housing surface which attaches to 
cover for rough burred or warped conditions. Replace 
if necessary. 


Examine pump cover (4) mounting surface. А dam- 
aged cover musi be replaced. The seal between cov- 
er and pump housing is dependent upon these two 
surtaces being репесіу flat amd smooth. 


20 Engine 
15-2 Engine Lubncation System 


Examine screen on cover to be sure Й is clean and 
ihe wire mesh of the screen is mot damaged 


Inspect inlet and outlet tubes for clogging. 


Caselully inspect pump drive shall (B, Fig. 1] as- 
sembly for wear, especially at paints of contact. Check 
diameter ol drive shalt (D E308 10 0.5312 inch [18.022 
in 16,033 mml) at point where it rides in bore of 
housing and replace il necessary. (The pump drive 
shaft is по! available separate from ihe pump gear and 
groove pim.) 


Measure width of gears (1.6203 to 1.6229 inch 
[41,156 10 41,206 тт)). 


Install gears in housing іп running position and 
measure racial chasarance (0.0030 ta 0.0080 inch 
[0.076 to 0,152 mm]) between gears and straightedge 


Place а siraighledge across top of housing (lo rep- 
resent cover) and measure clearance (0.0012 to 
0.0062 inch [0.031 to 0.158 mm?) between gears and 
straightedge 


Ой Pressure Regulating Valve 





Fig. Soinsiating Pressure Regulating Vave Bushing 
with JD-248-4 Dryer 


Litho im ULSA. 


Tractor and Loader - JOOZ 
ТІМ-1088 ] (Aug 701 


Remove пй pressure regulating plug shims (if used}, 
sprimg and valve. Save amy shims used for correct 
reassembly. 


Inspect regulating valve seat in front of cylinder 
block for damage (especially at raised rim of bushing). 


Press new bushing into block using JD248-4 food, 
Press in bushing until auter recessed edge of bushing 
is Bush with botiom of eounierbore in black. Dö not 
press On raised inner rim of Bushing. This rim is the 
regulating valve seal 


Chack ail pressure regulating spring. Test length is 
1.68 (42.7 mm) at 15 = 5 165. (6.8 = 2.3 kg) pressure 


Check pressure regulating valve piug threads for 
damage. 


Assembly 


Press idler shaft (9, Fig. 1) into pump housing until 
flush with outer surface of hausing. 


Place drive shaft and gear (11) іп housing. Install 
pump idler gear on idier shaft in housing. Chack to see 
that both gears rotate freely in housing. 


IMPORTAMT: Put engine oil on gears before 
assembling all pump. 


Install new O-ring (12) in od outlet opening in ail 
pump cover, 


Installation 


Place pump housing with gears and drive shaft in 
position in engine. Install drive gear on shaft, Tighten 
hex. nut 10 35 to 45 15-11 (4.8 fo 6.2 kg-m) and then 
stake nut to shaft. 


Position oil pump cover amd screen up against pump 
housing. Install pump outlet ail tube in cover. Fasten 
cover in place with four cap screws and lock washers. 
Tighten ta 35 Ib-ft (4.8 kg-m]. 


= 
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Place valve and spring in valve hole in engine tim- 
ing gear cover. With ап aluminum washer on valve 
plug and same number of shims (f used) im plug 
counterbore as removed, install plug in timing gear 
cover. This is a preliminary setting to be used until ail 
pressure can be checked. 


Fill lubrication system with proper cil. 


Ater installing od pump, check engine of pressure 
(see Group 10, Section 70). 


ENGIME OIL FILTER 
Removal 


Unscrew filter element from engine and discard й. 
Inspect ài passages at mounting point on cylinder 
block for obstructions. If filter base nipple in block is 
damaged, refer to Group 10 of this section for re- 
placement details. 
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Engine 20 
Engine Lubri¢ating System 15-3 
Repair 
Replace nil filter element every 200 hours of oper- 
ation, or sooner if necessary. 


Advise the operator to replace fitter element only 
with a John Deere filter element supplied by his 
dealer. 


The {Шет element has a special bypass valve to 
protect the engine in case of filter clogging. 


Installation 


{п {ай new filter element, Tum шетел down uritil 
sealing ring just contacts mounting pad; then turn 
dawn an additional 1-1/2 turns. 


Check for leaks around filter element. Retighten if 
necessary, but do mot overtighten, 


20 Engine Tractor and Loader - JD302 
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GENERAL INFORM ATION 


The engine cooling system consists of the radiator, 
water pump and tan, and thermostat and housing. 


Coolant temperature is controlled by a Thermostat 
А bypass line from the thermosiat housing to the wa- 
ter ритр allows fast engine warm-up and a uniform 
cooling temperature Throughout the cylinder block. 
The pressure-type radiator cap is equipped with a 
pressure valve which permits a pressure build-up in 
the cooling system. 


The centrifugel-type water pump attaches directly 
ta the cylinder block and is driven by the fan belt. A 
bellows-type seal assembly is pressed into the pump 
Mousig between the pre-lubricaled ball bearing and 
the impeller. If the seal becomes wom or damaged. 
water will escape through a drain hole near the bot- 
tom of the pump housing. 


RADIATOR 
Removal 


Drain radiator and disconnect walter inlet and outlet 
hoses. Remove retum fine from hydraulic od reser- 
уйі, 


Remove grille guard (if used), 


Н tractor is equipped with a reverser, also discon- 
песі cooler retum line from bottom of oil cooler and 
cooler inlet fine from top of cooler. 


Remove fan shroud from radiator and slip back 
over fan, Hemove cap screws securing radiaior to 
front end support mounting pads and slide radiator 
out bef side of tractor (Fig. 1). 
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Group 20 
ENGINE COOLING SYSTEM 





Fig. *Bemowng Radiator 
(Limit Without Reverse Shown) 


Repair 


Reiler to “Cooling Systems" in FOS Man- 
ual-ENGINES tor radiator inspection and re- 
pair. 


Pag 


installation 


Ta install the radiator, follow removal procedure in 
reverse order 


IMPORTANT: install front support end of side 
grille retaining spring with open end of hook facing 
frant af tractor, 


Fill radiator with soli clean water and proper addi- 
tive, 


20 Engine 
20-2 Engine Cooling System 


WATER PUMP 


Removal 
Drain coolant from radiator and engine block. 


Remove radiator (see page 20-20-1). 


Remove fan belt. Remove cap screws attaching 
water pump to engine and remove water pump. 


тірегі 


1--ітні 
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Repair 
Disassembly 


Remove the rear cover plate and gasket from the 
pump housing (Fig. 2). 


Select a drift which is slightly smaller that the bear- 
ing shaft and, supporting fan hub, presa hub from 
water pump. 


4—Bearing and Shati 
5-8-1 72° [138.7 mm] 


Fig. Z-Cutaway View of Water Pump Assembly 
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КЕЕ. ЕН | 


1—4Gasket 7T— Hippie 
Е--Нтияіпа 
Fan Вей 

10--Ғап Pulley 


Фабиа 
3—Gacket 
A—|Impeller 
5— Seal 11--бар Screw (2 used) 
&—Bearing 


Engine 20 
Engine Cooling System 20-3 





12—Leock Washer [2 used) 


Fig 3-4¥ater Pump and Reed Paris 


Support water pump housing and allow sufficient 
clearance for impeller at center of support. Use a 
JD262-A water pump bearing driver or any tubular 
type driver that contacts only the outer race of bear- 
ing and press bearing assembly fram housing. 


Support impeller and press out bearing shaft using 
a drift which is slightly smaller than the bearing shaft. 
Remove seal from bearing shaft, Note location of cup 
and insert іп impeller. 


Inspection 


Any leakage at the drain hole in bottom of housing 
generally indicates a leaking seal. 


Assembly 


Install a new seal in the pump housing. Coat out- 
side of pump seal metal retainer with joint sealing 
compound and wipe off any excess (spring-loaded 
type seal only). Apply a thin coat of light oil to seal- 
ing lip of seal before installing. 


Install by hand as shown in Fig. 2. Rubber sealing 


surface that contacts housing should be clean and 
dry. 
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Use а tubular type driver that contacts only the 
outer metal portion of the seal and press mew seal 
(metal side first) into pump housing. Press in until 
metal flange bottoms on housing. 


Using а JD282A^ water pump bearing driver or any 
tubular type driver that contacts only ihe outer race 
of bearing, press shaft and bearing assembly inta 
housing until outer metal case is flush with pump 
housing. 


install impeller insert and cup in impeller. Place 
insert in cup with "V" groove on insert toward cup. 
Be sure parts are dry and clean. Dip cup and insert 
in ail and install in impeller (cup to bottom of counter- 
bore in impeser). Insert should be flat and edge of 
cup uniform around insert when installed in impeller. 


Support pump assembly on end of bearing shafi 
and press impeller (fins toward housing) into position, 
Impeler should be pressed in until fins are flush 
[within 0.010 inch [0.254 пип] with metal rim of 
pump housing. Check with a straightedge and feeler 
gauge as shown in Fig. 4. 


20 Engine 
20-4 Engine Cooling System 





Fig. <:instaiing impeiier 


Support Impeller end of pump bearing shaft and 
press fan hub into position on opposite end of shaft, 


Fan hub should be pressed onto shaft according to 
specifications. The distance from the fan surface on 
pulley-to-rear surface of water pump howsing without 
rear plale of gasket) should be 5-1/2 inches [138.7 
mm] 





Fig. G+inaiaving Fan Hub 
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Listing a new gasket, install pump rear cover on 
pump assembly, Tighten attaching cap screws to 35 
lb-ft [4.B kg-m]. 

Installation 

Féliow removal procedure for the waler pump in 

reverse order. 


Install radiator on engine [see page 20-20-1) and 
fill cooling system with clean soft water and proper 
additive. 


THERMOSTAT AND HOUSING 
Removal 
Remove cap screws holding thermostat housing to 
water папса and remove housing and thermostat. 
Repair 


I! engine has been running to cold or hot, carefully 
inspect the thermostat for defects. Test in hot water 
ір check for proper opening and closing. 


Thermostat should open at ТАЕ. [822°C] for 
gasoline and diesel engines 


Installation 
Follow removal procedure in reverse order. 
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Fuel System 25-1 


GENERAL INFORMATION 


The fuel system may be either diesel or gasoline. 
The two systems both have а fuel tank, fuel tank 
screen and transier pump. The diesel also has a fuel 
filter, injection pump and injection nozzles. The gaso- 
line system has a carburetor, governor and spark 
plugs. 


The іше! tank is located in front of the engine. А 
finger-shaped fuel tank screen located in the bottom 
of the fuel tank, filters out mast fuel impurities. 


The transfer pump draws fue! from the lank and 
sends it te the diesel fuel filler or the gasoline carbu- 
retor, The transfer pump is on the left side of tne en- 
gine. 


The diesel fuel filler, on the right side of the en- 
gine, further filters the fuel, 


The diesel injection pump located on the lett side 
of the engine pressurizes fuel and sends И through 
high pressure lines to the nozzles 


The nozzles [one lor each cylinder) spray fuel into 
the combustion chamber 


The carbureios mixes fuel and air in proper combi- 
nation for combustion 


The governor regulates the fuel air mixture in the 
carburetor, 


For information om spark plugs, see Section 30. 
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Group 25 
FUEL SYSTEM 


FUEL TANK 

Removal 

The removal procedure for both diesel and gaso- 
lime tanks is similar 

1 - Remove grille guard. 

2 - Remove hood and grille screens 

3 - Close fuel shul-off valve. 

4 - Remove fuel ine from tank fittings. 

5 - Disconnect fuel return line (diesel anty]. 


B - Separate air cleaner and auxiliary hydraulic oll 
reservoir from fuel tank. 


7? - Disconnect fue! gauge sender wire. 
B - Loosen fuel tank support rad. 
9 - Remove cap screws from upper tank flange. 


10 - Loosen cap screws lorcing tank stops against 
lower tank flange. 


11 - Lift fue! tank from tractor, 





1—Fuel Return Ling (diesel) 
2--Тор Support Нені 
3—llpner Mounting Screws 


Fig, 1-Hemavang. Fue! Tank 


4—Fusl Sender Wire 
&—Tank Stop 


20 Engine 
25-2 Fuel System 


Repair 
CAUTION: Repairing а fuel tank is жегу 
А dangerous. Mever permit live sparks, 


smoking or fire of any nature in the vicinity of 
fuel tank repair work, 


Reler io Fig. 2 during disassembly and assembly 
of the fuel tank. 


4 Relar to FOS Manual - ENGINES for repair 
of fuel tank. 








B—Washer jå used) 
П—Сар Serew |4 used) 
Tü—Fuel Gauge Sender 


70—Shut-off Марв 
21--Ғіні Tank Screen 


Fig. Z-Fuel Tank Assembly 
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Installation 
Follow ihe removal procedure in the reverse order. 


IMPORTANT: install front support end of side 
grille retaining spring with open end of hook facing 
front of tractor. 


CAUTION: The fuel tank filler cap is went- 
ей for safety. Always replace it with a 
vented cap. 


Fill tank with proper fuel. 


On diesel fuel systems, bleed fuel system betore 
operating engine. 


FUEL TANK SCREEN 


Removal 
Drain fue! from tank. 


NOTE: if fuel is to be reused, drain into clean can- 
tainer and keep covered. 


Remove fuel shut ОН valve (20, Fig. 2) and fuel 
line (18) to transfer pump. Remove screen (21). 


Repair 
The screen seldom needs cleaning. because the 


sioshing of the fuel tends to wash dirt particles from 
it. 


If the screen does need cleaning, wash out in 
clean fuel, 


Replace the screen if it will not wash clean or has 
large holes. 


Installation 
Follow removal procedure in reverse order. 


Fill tank with proper fuel. 


On diesel fuel systems, bleed fuel system before 
operating ngine. 


Tractor and Loader = JO302 
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FUEL FILTER (DIESEL) 


Remove filler element by backing off large screw 
under filter bowl and removing bowl and stud. Pull off 
element. 


Repair 
Clean out filler bowl. 


Replace element whenever it is necessary, 
Refer to Fig. 3 during disassembly and assembly. 


Ж j ‘i> 
T: 3 
Dil Ж. 


Е 

B——| 

1--а 

Taare 4 — į 
2—Elbow 5—Gasket 
Elbow 1h Sediment Bowi 
&—Plug (2 used) 11--ізаекеі (2 used) 
5—O-Rimg (2 12—kElementi with Gasket 
B&—Cap Screw [2 used) 13—()- Fling 
T—Fuesl Line 14—Filter Head 
Fig. SFe Filter 
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Installation 
Ғобам removal procedure im reverse order, 
Bised the fuel system. 
FUEL TRANSFER PUMP 


Removal 

Close fuel shut off valve al tank. 

Disconnect fue! lines ai purnp. Remove cap screws 
and remove pump. 
Repair 

Reter to Fig. 4 when disassembling and assem- 
bling the fuel transfer pump. 


To remove or install primer lever (diesel), com- 
press rocker arm lewer, 





телап 


{Gasket 4—Primer Lewer (diesel) 
2--Packing 5—Fuel Pump 
3—0O-Ring (diesel) 


Fig. 4-Fuel Transtar Pump 
Installation 


Follow removal procedure in reverse order. Bleed 
diesel fuel system. 


20 Engine 
25-4 Fue! System 


FUEL INJECTION PUMP 


Removal 





1—Thratlle Linkage 
Z—Fuet Figturn 
l—injectióm Lines 
4—Fi Inia] 


5—Timing Hole Cover 

Б--Сат Advance Mochanism 

T—injection Delivery Sequence 
(View fram end plates) 


Ғы, 5-Fuai infection Pump 


CAUTION: Escaping diesel fuel under 
pressure can have sufficient force to pen- 
etrate ihe skin causing serious personal injury. 
Belore disconnecting lines be sure to relieve all 
pressure. 

Fuel escaping from a very small opening can 
be almost invisible. Use a piece of cardboard or 
wood, rather than hands to check for escaping 
fuel. 

WM injured by escaping fuel, see a doctor al 
once, Serious infection or reaction can develop il 
proper medical treatment is not administered 
immediately. 

To relieve pressure in the fuel system, slightly 
crack high pressure supply lines at injection noz- 
zies. 


Belore removing іше! injection pump. thoroughly 
clean the pump. fittings. and all connections to be 
disconnected 


IMPORTANT: Never spray cold water on or 
steam clean a warm injection pump. 


The iuel injection pump and engine should be stat- 
ic timed before the mjection pump is removed (see 
“теѓа ает” р. 
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Removing Injection Pump From Drive Shaft 


Disconnect fuel supply, fue! return, and the injec- 
tion lines from the pump. Flug ай openings. 


Disconnect ihe throttle linkage and wire throttia he- 
var in wide open position before removal of pump to 
prevent loosening of internal parts. 


Remove the pump mounting nuts and slide the 
pump in a Siraight line away from the engine. 


The pump drive gear and shaft will remain on the 
engine front plate. 


Removing Injection Pump, Drive Shaft and Gear 


NOTE: The injection pump drive shalt сап be re- 
moved without removing the timing gear cover. На- 
move injection pump gear cover. Remove thrust 
soning and pin fram gear end of «һай, Loosen pump 
dive shaft nut until it is flush with end of shaft. Drive 
shalt from the front using a brass drift, Completely 
remove nut from end of shaft and remove shalt fram 
gear. Care should be taken іс avoid dropping Wood- 
гий key when removing shalt Install by placing the 
shalt in the gear and tightening the attaching nut, 
drawing the shalt through ihe gear. Tighten nut to 45 
left (6.2 kg-m]. 


Hf it is desired to remove the pump drive gear and 
shaft from the engine with the pump, the timing gear 
cover must be removed (see Group 10]. 


Clean the injection pump and lines. Align the tim- 
ing marks on (he pump and insert ine timing screw їп 
Мүмдтені, 

With timing gear cover removed, check to see that 
Ihe injection pump gear is properly timed tà the 
crankshaft (see Group 10) 

Remove the upper idler gear. 

Remove injection pump drive gear and shalt, 


Remove pump mounting hex, nuts and remove 
pump from engine. 


Tractor and Loader - ОЛО? 
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1—Governor Weight Retainer è 2— Timing Window 
Timing Lime j—Cam Timing Limes 


Fig. 6-Timing Linas 
Install pump over shaft, making sure that reference 


mark оп drive shall tang aligns with mark on the slot 
end of the distributor rotor in the pump. 


Incormect assembly of shaft into pump will result іп 
liming error of 180 degrees. 





T—Mounting Studs 
2—Seals 


3-Зезі Compressing Taal 


Ға 7-Gonpressing Dove Sha Seal 
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Repair 


For detailed information and specibcatians refer to 
John Deere Service Manual SM-2045, "Testing and 
Servicing Fuel Injegclion Pumps and Nozzles.” 


Drive Shaft and Gear 


Remove thrust spring and pin irom gear end of shaft. 

Loosen nut unti flusm with end ol shaft. 

Remove nut and gear fram shalt, 

inspect gear lor wear or chipped teeth 

Inspect tang on dive shall for à minimum width ol 
0.3058 inch (7,747 mm]. 


Check seals on drive shaft lor hardness or cracked 
condition, Examine seal grooves оп shaft for smaoth 
finish, Any roughness al these points will cause seal 
failure- 


Apply a generous coat of Lubnplate ar equivalent to 
the drive shall seals and slide seals into grooves using 
danve shalt seal installation tool (13969). The seals 
must face in apposite directions. Apply Lubriplate ör 
equivalent Eberally around the shaft between seals. 


instali gear on drive shall using key and Kkeyway 10 
locale gear on shait. Tighten hex. nut to 35 15-8 (4 8 


ка-т). 
Installation and Timing 


IMPORTANT: Modification or alteration of the 
injection pump, the injection pump timing, or the 
fuel injection nozzles in ways not recommended by 
the manufacturer will terminate the warranty obli- 
gation to the purchaser. 


Н ramaved, install injection pump gear and shaft an 
engine front plate. See Group 10 of this section for 
timing inpection pump gear, 


install engine liming gear cover il removed. 


With timing window (J0259- 13366] in place check To 
be sure that timing fne on weight retainer hub registers 
with line on the сат (Fig. 6). 


If engine has not been sel an “top dead center" (МО. 
1 cylinder on compression stroke] rotate engine in 
direction of rofatión (counterclockwise as viewed from 
flywheel end) until No. 1 cylinder is on compression 
stroke, Insert liming pin in flywheel as the flywheel is 
rotated and comes in registry (insel, Fig. 6). Engine is 
now set at “top dead center." 


20 Engine 
25-6 Fue! System 


Using drive shalt ses! compressing too! (JD256- 
13371), compress seal on shaft and slide pump in 
place (Fay T). 


IMPORTANT: Do not turn drive shalt seal over 
while installing. If resistance is felt, stop and check 
position of seal. If seal has been forced back, 
replace seal. 


Install hex. nuts and tighien finger tight Rotate 
pump first in ihe direction of rotatian (eóuntarciockwise 
ga viewed trem flywheel end) and then in the opposite 
direction and again register timing Enes to take up all 
backlash. Tighten mounlimg nuts securely 


Recheck pump timing 


Connect injaction fines using new washers. Tighten 
cannections 1o 35 16-1 (4.8 kgm) 


IMPORTANT: Do nof use washers other than 
those specified in the parts catalogs since other 
washers may allow injection screws to bottom on 
hydraulic head and cause pump seizure. 


Connect fuel supply and return lines. Tighten can- 
песіюпе іс 20 з-П (2,8 kg-mj. 


Connect throttle linkage. 


Remove timing window and install timing window 
cover. 


Biged fuel system 


Refer ір Group 10 Section 70 for speed control 
adjustment and ingecbon pump advance adjustment, 
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Bleeding 

Any time the engine has been idle for à long period 
or the fuel system has been cleaned, bleed the fue! 
system before operation іс remove trapped air. 

1. Fill tank with proper Fuel. 


2. Open shutoff valve at tank outlet, 





Fig. 8-Eleed Plug (Left; and ілін Lane (Fight) 


3. Loosen bleed plug on top of fuel filter. Pump 
primer lever until а solid stream of fuel (free of air 
bubbles) flows fram the opening. Tighten plug. 


4 Loosen pump mlet line. Pump primer bever until а 
sobd stream of fuel (free of air bubbles) flows fram lime. 
Retighten Ene. 


5, Be sure to leave primer lever at lowest point of 
stroke, 


Tractor and Loader > JD302 
TM: igo Mov-73] 


FUEL INJECTION NOZZLES 


Removal 
Remove the tractor hood, 


Clean the cylinder head area around the nozzles 
and blow off the compressed air, Use hose clamp 
pliers (JDE49) to loosen clamp on leakoll boot and 
slip off boot. Remove the return beakott line with the 
boots 


A CAUTION: Escaping diesel fuel under 
pressure can have sufficient force to pen- 
etrate the skin causing serious personal injury. 
Before disconnecting lines be sure to relieve all 
pressure. 

Fuel escaping from a very small opening can 
be almost invisible. Use a piece of cardboard or 
wood, rather than hands to check for escaping 
fuel. 

If injured by escaping fuel, see a doctor at 
once. Serious infection or reaction can develop if 
proper medical treatment is not administered 
immediately. 

To relieve pressure in the fuel system slightly 
crack high pressure supply lines at injection moz- 
zies. 


Use a wrench io hold nut an injector and urnscrew 
the nut on fue! supply line, Cap openings as soon аз 
lines are disconnected. 





Fig. (Liang Noris Puer іі Mence Morzes 


Litho in U.S.A. 


Engine 20 
Fuel System 25-7 


Нета more CAMP cap screws and spacer 
Withdraw mazzle from cylinder head. Н nozzles can- 
not be easily removed fram cylinder haad, use а 
JDE38 Nozzle Puller to remove them, Use care 
when attaching the puller to the nozzle. Operate pull- 
аг во as to pull mozzles straight oul of ihe bores. 


IMPORTANT: Do not use a screwdriver or simi- 
lar tool to pry injector nozzles ftom cylinder head 
as distortion and permanent damage to nozzles 
may occur. Injectors are easily removed by hand 
unless lower carbon seal has failed, allowing 
nozzle to become "set" іп this case, the nozzle 
puller must be used. 


Repair 


IMPORTANT: Do not attempt to test or disas- 
semble nozzles unless the proper service tools 
are available. Service Manual SM-2045 "Testing 
and Servicing Fuel Injection Pumps and Nozzles” 
contains specifications, special service tools, and 
testing pracedures necessary to service the 
Roosa-Master injection nozzles. 


Installation 


Insiall a new sealing washer onto the nozzle body. 
Use Мо, 16477 pilot tool to install a new carbon stop 
seal (Fig. 10). Place the pilot on the spray tip of the 
nozzle and work the seal down over the pilot onto 
the поле body, then into its groove. 





1—Carbon Seal 
2--Баш! Washer 


Fig. id-insalving Seating Washer and Carbon Sip Без! 


20 Engine 
25-8 Fue! System 


Using a JDE39 Nozzle Bore Cleaning Tool, clean 
nut (he nozzle bores in the cylinder head. When us- 
ing the tool, gradually turn it info the bore. 


NOTE: Aways їшїп Ihe foo! clockwise as turning di 
бшер wii dut the foot 


After the bores are clean, blow out with com- 
pressed air. Be sure nozzle gasket maunting sunace 
on cylinder head is iee from burrs or dirt. Foreign 
material ir: this area could cause the nozzle body là 
distort when clamped down, resulting in a slickimg 
valve. 


Unplug holes in cyknder head and insert the noz- 
же into the cylinder head bore using a twisting mo- 
tion. 


NOTE: Be sure nozzle body is lree lom ol ar 
grease when installing. 


Turn injector locating clamp until forks fit down 
over inlet line. Install cap screw and leal! spring 
around head of injector and positon round spacer on 
end of cap screw under leaf spring. Hand tighten cap 
sérew. Connect let fine and hand tighten, 


Tighten nozzle hold-down cap screws to 20 Tb-it 
[2.B kgm] and install leak-off boots and line. 





Fig. 11-Tightaning Injector Lines 


Crank engine with starter unt! fuel flows argund 
loose injector lines. Using ene hand and two 
wrenches, tighten injector lines as shown in Fig. 11. 
Lise only enough force to keep lines from leaking. 
Start engine and check for leaks around noze con- 
necions. Retighten il necessary and install hood. 
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CARBURETOR 


Removal 
Disconnect solenoid lead from wiring harness. 


Disconnect linkage rod from governor. 


Loosen iwo hose clamps from air intake-to-car- 
buretor Һава and remove hase. 


Shut off fuel supply at fuel tank and disconnect 
fuel fine at carburetor. 


Push choke control button in and disconnect choke 
wire and сане. 


Remove two cap screws holdimg carburetor іп in- 
take manifold. 
Repair 
Disassembly 

Before diassembling carburetor study Fig. 12. 


Strainer screen ig рап of elbow (22, Fig, 12). Be 
careful when removing elbow. 


When removing solenoid, apply torque to hex. por- 
tian only. 


Tractor and Loader - /0302 
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11—Throtile Shaft Bearing (2 used) 18--5пар Ring 


i2—Throttüle Shalt Packing 20—Cotter Pin (2 used) 
13—Aiatainer 21--Ған Idle Link 
14—Machine Screw 22—Strainer and Elbow 
15—85pring 23--бргі 
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25—Gasket 

26—Vaive Assembly 

ZT—Flomt and Lever Assembly 
20—Fleel Shani 

28— Packing 

30-— Washer 

31—1dle Jet 

33—Serew |7 used) 


20 Engme 
25-10 Fuel System 


Inspection and Cleaning 





3—Throtile Stop Screw 
4—Thretile Fly 


1—Throttle Fly Screws 
2—Thratile Shaft and 
Lever 


Еш. 13 Throne Aszzernbiy 


Place throttle fiy in closed position (Fig. 13) and 
check for wear on valve and throtile bores. If fly is 
burred or distorted, replace with new fly. 


Place the choke fly in closed position (Fig. 14). I 
fly is bured or distorted, replace fly 
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&—Lnoke Bracket 
§—Choke Shafi 


i—Choke Fly 
2—Choke Fly Screws 
3—Chake Relief Spring 


Aig. ІМ4-Сікже Assembly 


Check tension of choke relie? sprimg. The spring 
should be sulticiently taut to clase choke with à snap. 


Dispose of all parts that are replaced by new parts 
im ihe carburelor repair Ки 


Check all parts. Replace if worn or damaged. 


All other parts should be soaked in a carburetor 
cleaner until all foreign material has been remowed 


IMPORTANT: Never clean holes or passage- 
ways with small drills or wire, as a slight enlarge- 
ment or burring of these holes will change the 
performance of the carburetor. Na method of 
cleaning other than solvent should be used. 


Dry all parts with compressed air, Making sure all 
holes are open and free of carbon and dirt. 


IMPORTANT: Never use compressed air to 
clean a completely assembled carburetor, To do 
so will cause the float to collapse. 


Tractor and Loader - JD302 
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Replacing Meedie Bearings 


i. Remove throttle shaft |16, Fig, 12), packing 
(32), and retainer (13). 
8. Insert the bearing-removing tool (Fig. 15), 


3. Spread ihe lips ol the tool apart with a srmall 
screwdriver so the tool will seat firmly inside the 
rolled edge of the bearing. Press out bearing. 


4. Press in new bearings flush with shoulder ol 
driving іссі 





T115205M 


Fig. i5-Beanng Removal Toot М-804 in Position 
Assembly 
Refer to Fig, 12 when assembling Ihe carburetor 
When assembling carburetor, note the following: 


1, When installing &olencid, apply torque to hax. 
portion only, 


2. Be sure that the throttle fly screws are tight. ЇЇ 
they ane nof secure, suction from the engine will 
draw them into the combustion chamber. 





Ел. téCovnect Float Positian 
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3. Da not force idle adjusting needle too firmly 
against seal, as it will groove the idle seat and pre- 
vent proper adjustment. 


4. Invert Іһге Ше body assembly and measure the 
distance between both halves of the float and the 
bow! gasket (Fig. 16). If float is mot 1/4 inch [6.35 
mmi from bowl gasket, use float bending tool (M-B) 
and adjust to correct height. 


Preliminary Adjustments 


Prior 10 installation of the carburetor on the unii 
релопп the folowing so thal engine will start amd 
ПИП. 


1. Bottom load adjusting screw and back out two 
ішіп. 


2. Bottom idle needle and back пай ong turn. 


Te adjust the carburetor once the engine 


PES [has been started refer to FOS Manual-EN- 
GINES, "Gasoline Fuel Systems." 
Installation 


Secure carburetor jo manifold 


Connect solenoid lead to winng harmwess and fuel 
line to carburetor. 


Move ihe govetnor control lever and linkage rod 
forward as far as possible. Move the carburetor Throt- 
the lever to the wide open position. Install the throttle 
rod an ihe governor lever and adjust ane turn short. 


Conneci air cleaner hose to carburetor making 
sure thera are по leaks between carburetor and air 
cleaner. 


Push choke control button im and attach choke 
wire and cable, Be sure the choke fly is in full open 
position before tightening screws on choke cable. 


20 Engine 
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GOVERNOR 


Removal 
Disconnect governor linkage. 


Admove сар screws securing governor to engine. 


Pull governor off, 


Repair 
Disassemble governor assembly. Refer to Fig. 17 





Tractor and Loader - JD302 
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То remove meade bearings (17) and (12), drive from 
outside governor boss ip inside governor case. Use 
40241 Tool to remove open end needle bearing (17) 
and JD245 Tool io remove closed needle bearing (12]. 


Inspection 


Inspect bushing (9) іп governor body. Bushing is 
lacated properly when seated against back of bore in 
governor case. Install new bushing using JD-240 tool 
(Fig. 181. 


22— spring (11 cell) 


Fig. 17-Ё хрх? View of Govemar Assembly 
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Ға (2-Gowenor Bushing instalanon 


Examine feet of weights (portion which bears 
against thrust bearing). |} curved surface has flat 
Spots worn on it, weights should be replaced. This is 
the most frequent cause of governor failing to open 
ihrotile at rated speeds or failing to operate properly, 
Replace all worn or damaged parts as necessary. 


Check а! other parts. Contact sudace of moving 
paris musi be smoolh. Н there are indications of 
wear, renlace paris 


Assembly 


install needie bearng (17) іп governor housing 
wih numbered end of bearing toward driver JD244 
Press bearing in flush with inside of housing 


Coat sealing lip of new oil seal (18) with Lubriplate 
and install with lips imward to flush with housing 


Веїоге installing needle bearing (12), coat outside 
surface with sealing compound. Drive on closed side 
of bearing using JD245 Tool until fush with inside of 
hiousirig. 


Weights must be free on pins bul pins must ba 
tight iñ weight carrier. 


After weights are assembled to weight carrier, hold 
assembly horzondal and rotate shaf slowly to be 
sure governor weights are free on pins. As shalt is 
rotated, weights should fal away irom shaft under 
iheir pan weight. 
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Installation 


Position new packing (1) on flange of gowernar 
body. 


Install governor assembly into position оп «engine 
(Fig. 19}. Be sure housing is seated properly before 
Bghtening attaching hardware. 





{Ri am 
Ln 


Же. 1 Аы 

Sites og pws 

1—Gowernor Lever and 27—Throtüe Rad 
Shaft Assembly 3—Thrattle. Lever 


Fur Татты Linkage 


Move the governor control lever and shaft assem- 
Бұ forward as far as possible. Move ihe carburalor 
throttle lever to the wide open posibian. 


Install the throttle rod on the governor lever and 
adjust one turn short. 


Install speed control spring in hole оп top flange of 
governor lever. Connect spring to counterbalance 
anm 
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SPEED CONTROL LINKAGE 


GENERAL INFORMATION 
Refer to Group 10, Section 70 for information on Speed Control Linkage. 
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GENERAL INFORMATION 


The air intake system consists of the air cleaner 
and the gasoline intake manifold. 


Dirty air entering the air cleaner flows first past the 
filter fines which separate dirt from the air and deposit 
the dirt in the dust unfoading valve. Air is filtered 
when it passes through the filter element belore fow- 
ing to ihe engine. 


А pre-cleaner (Fig. 2) may also be included in the 
air intake system. lis purpose is to stop any large dirt 
particles from entering the system. 


A restriction indicator (Fig. 3) may be installed to 
warn the operator whenever excessive restriction is 
present in the air intake system. 


The intake manifold on gasoline engines carries 
the air-fuel mixture fram the carburetor to the engine 
combustion chambers. 


AIR CLEANER 
Removal 


Remove engine side screen. 


To remove filter element, loosen the special screw 
and remove cover. Pull out element. 


To remove air cleaner assembly, follow above pro- 
cedures and remove intake hoses and attaching сар 
Screws 
Repair 

Replace any air hoses that are cracked or dam- 
aged. 


Replace element avery 200 hours of operation, or 
sooner П necessary. 
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Group 35 
AIR INTAKE SYSTEM 


Replace the filter element (1) if damaged, (2) after 
one year of service, or (3) if element is nol respond- 
ing to cleaning, indicated by excessive smoke or lass 
of power. 


Refer to Fig. 1 during disassembly and assembly 
of air cleaner. 


Refer 10 FOS Manual - ENGINES for infor- 
mation оп cleaning air cleaner elements, 








T&—irtake Pipe (diesel) 
11—Intake Hose (diesel) 
i2—iritake Hose (gasoline) 


5—Аҥ Cleaner 13—Сар Screw 
&—Àntake Pipe (gasoline) 14—Uninader Valva 
7—Element i&—Pipe Ping (without 
&—Special Screw restriction indicator) 


Fig. 1-А Cleaner 


MOTE: Never operate engine without filter element 
and dust unloading valve іп place. 


20 Engine 
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1--Бені -Boal 
2—Air Stack &—Cover 
3—Clamp with Serew T—Pre-Claasner Assembly 
i—Base 


Ра. E-Pres-Chesrem (diese! shown! 


The air restriction indicator (Fig. 3) can be tested 
for proper operation. Sae Group 10, Section 70 for 
testing instructbans. 





Fig. Jdi Fesiriction indicator 
Installation 
Follow removal procedure in reverse order, 


Check all air intake system fittings for possible air 
leaks. 
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INTAKE MANIFOLD (GASOLINE) 
Removal 
Remove hood and muffler, 


Remove cap screws and hex muts securing manifold 
to carburetor and engine black. 


Remove manitald 


Repair 
Clean all air passages. 
Check manifold for cracking or weak spots. 
Refer to Fig. 4 during disassembly and assembly. 





Ф ss ie 
M EL. T21470Ó 


i —Manitoid 7--Нш (2 used) 
2—(бааке! &—Pipe Plug 
3—Gasket $—Clamp 

4 — Washer 10— Washer (B used) 
5—Stud (2 used) 11--Сар Screw 


Б-Сар Screw (3 used] 
Fig. 4-Iniake Maniot 
Installation 


Using new gaskets, position manifold on carburetor 
in 35 Ш-Н (4.8 К-т) and engine block. 


install and securely tighten attaching cap screws. 
Install muffler and haad. 


Run engine to bring it up to normal operating tem- 
perature. | 


Loosen each intake and exhaust manifold сар 
screw: retighten cap screw to 35 Ib-I (4.8 kg-m). 
INTAKE MANIFOLD (DIESEL) 


Installation 


Apply John Deere Gasket Maker, or equivalent, to 
air inlet cap screw threads. 
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Group 40 
SPECIFICATIONS AND SPECIAL TOOLS 


, ENGINE REMOVAL AND INSTALLATION 
SPECIFICATIONS AND TORQUE VALUES 


Engme to clutch housing cap Screw 





ay F torque... i ,. 250 Б-Н 
> M [34.55 kg-m} 
Fig. 1-Engme lo Сішігі Housing Gap Screws 
ENGINE REMOVAL AND INSTALLATION 
SPECIAL TOOLS 
Convenience Tools 
Tal Tool Humber Use 
DO01043AA Load Positioning Sing—To remove 


and install engine in unit, Comes 
with one sel of JDG-198 Lifting 
Bracket. 





Татай 


Ғад S-Laoag Pastrana Sing 
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ENGINE REMOVAL AND INSTALLATION 
SPECIAL TOOLS—Continued 





Tool Number Use 
JD-244 Lifting Eyes—For engine removal. 
TS51J364R 
Fig. 3-Litting Brackets and Liting Eyes 


JDG-18 Lifting Brackei—For engine remov- 
al and installation. 


engine. 


JDG-23 Engine Lifting Sling—To remove | 
ar 
JDG- 1 | 





ТЕЕ 


Fig. 5-Engine Lifting Sling 
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BASIC ENGINE 
SPECIFICATIONS AND TORQUE VALUES 


y 
| 
E 





TSEBGUN 
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Еш. 7-Valve 


(aj IntekKa cuo ceo RET EXERCERE 45° 

(b) виїїш#ї.................-......---..--4 

Widih of valve seat 

[ар dessi... 4444  ІКОУВІ 10 0.0837 in. 
(1,884 to 2,380 mm) 

(b) gasoline ............. 0.0625 to 0,0781 in, 


(1.588 to 1.884 mm) 
Distance closed valve to head deck (diesel) 


(a) ітаке.................. 0027 > 0.007 in 
[0.84 + 0.18 mm) 
(b) вхһама!................ 20.057 = 0.007 in. 


(1.45 = 0.18 mm) 
inside diameter of valve guide (diesel and 


gasoline) ................ 0.3745 to 0.3755 in. 
(8.512 to 9.538 mm) 
Valve stem to guide clearance (diesel and 
gasoline) ...............- 0.0020 to 0.0040 in. 
(0.051 to 0.102 mm) 
Wear tolerance (diesel and gasoline) .. 0.002 іп. 


(0.05 mm) 
Angle ol valve face (diesel and gasoline) 
igi WER oia cea ux a REC ЕЗ: 44.5" 
(b) ЕХҺӘШЕ.........„. 1141142... 44,5” 
Outside diameter of valve head 
-diesal- 
{а} Intake, oo. cece ces 378670 to 1,7770 in. 
(44.882 to 45.136 mm) 
(b) exhaust ....... ааа 1.8700 to 1.5800 in. 
(38.878 to 40,132 mm) 
-Qgasolinge- 
із! їїакёа................ 1.7670 to 1.7770 in. 
(44.882 to 45.136 mm) 
ib) вхһаша!.............. 1.4520 to 1.4620 in. 


(36.881 to 37.135 mm) 


Outside diameter of valve stem (diesel and 
gasoline) ............... 0.3715 to 0.3725 in. 
(9.436 to 9.462 mm) 
Oversize valves available (diesel and 
gasoline) .......... 0.003, 0.015 and 0.030 іп. 
(0.07. 0.38 and 0.76 mm) 
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BASIC ENGINE 


SPECIFICATIONS AND TORQUE VALUES—Continued 


ЕЯ 
РЙ 

T2?ES4N 
Fig. ü-Rocker Ann Shai and Clamp 





таа 


Ел §-Vaive Spring and Rocker Anm 
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1 - Outside diameter of rocker arm shalt 


(diesel and gasolina). .... 0.7859 to 0.7888 in. 
(18.961 to 20.038 mm) 
Additional wear telerance. ........... 0.0020 in. 
{0.0508 mm) 

2 - Rocker arm яһай clamp to head сар screw 
ет pa prey as prev АША айыз . 55 |b-ft 
(7.6 kg-m) 


1 - Valve clearance 


-diesal- 
(а) exhaust MC EAS POE I Eus 0.018 in. 
(0.46 mm) 
ІЗ ШАКа...................... 2,014 іп, 
(0,38 тт} 
-gasaline- 
(a) вхһаша...................... . 0.022 in. 
{0.56 mm} 
(b) ітаһюе...........................0/0141п. 
(0.35 тт) 
2 = Inside diameter of rocker arm bore 
(diesel and gasoline). , 0.7800 ta 0.7920 in. 
(20.066 to 20.117 mm) 
Wear toleramme.................... 0.0020 in, 
(0.051 mm) 


3 - Valve spring length, valve open (diesel and 


gasolina) ................. 1,38 in. (34.5 mm) 
at 133-153 Ib. (B0.3-88.9 kg) 


4 - Valve spring length, valve closed (diesel and 


gasoline) ..................1В11п, (46.0 mm) 
at 54-82 Ih. (24.50-28.12 kg) 


5 - Valve lift (clearance adjusted) 


(a) diesel 
axhaust................ 0:458 to 0.482 in. 
(11.58 to 12,24 тт} 
intake. eee БО t6 0.490 in. 
(11.68 to 12.45 тт) | 
(5) gasoline 
ехһаиз1................ 0,452 to 0.482 іп. 
(11.48 10 12 24 mm) 
infake.................. 0:460 to 0.490 іп, 


(11.68 to 12.45 mm) | 
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BASIC ENGINE 
SPECIFICATIONS AND TORQUE VALUES— Continued 





ТІТЕТЕЛ 


Fig. 1й-Носёвт Arm Cover and Сүйлдег Head 


Trete: 


Fig. ії Тата, Gushing and Gear 
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Rocker arm cover to cylinder head cap screw 
torque (diesel and gasoline) ...........25 Ib-in 
(0,288 kg-m) 


Cylinder héad fo block cap screw torque 

(diesel and gasoline) (dip cap screws 

in oll) ..... баса ааа. B5 Ib-ft (13.1 kg-m) 
after 30 minutes run at 3/4 to full load loosen 
bolis 5 to 10 degrees, retighten опе at a time to 
85 lb-ft (13.1 kg-m] 


- Maximum amount of material to be removed 


fram botom of head (diesel and 
Нәр... 22222.2222-2222- 0.030 in. 
(0.762 mm) 


Outside diameter of camshaft journal (diesel 
and gasoline) ............ 2.1997 to 2.2007 іп, 
(55.872 to 55.898 mm) 


Camshaltt journal io bushing clearance (diesel 
and gasoline) ............ 0.0035 to 0.0055 in. 
(0.088 to 0.140 mm) 


Maximum allowable clearance 
[diesel and gascline).... 0.0090 in. (0.229 mm) 


Camshalt end play 
(diesel and gasoline)... ..... 0.0025 to 0.0085 
(0.064 to 0.216 mm) 


Maximum allowable end play 
(diesel and gasoline)... 0.0150 in. (0.381 mm) 


- Camshait thrust plate ta block cap screw 


torque (diesel and 

gasolina) ._................ 35 16-8 (4.8 kg-m) 
Camshatt gear to camshaft cap screw torque 
(diesel and gasoline),...... 85 Ib-ft (11.8 kg-m) 
Thrust plate thickness 

(diesel and gasoline),,.... 0,1560 to 0.1540 іп, 


(3.962 to 4.013 mm) 


Minimum allowable thickness 
(diesel and gasoline)..... 0.1510 in. (2.82 mm) 
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TM-1089 jAug-79) 


BASIC ENGINE 
SPECIFICATIONS AND TORQUE VALUES—Continued 


ы 
a 


Inside diameter of piston pin bushing in rod 


(a) діезеі,............... 13760 Юю 1.3770 in. 
(34.950 to 34.976 mm) 
(b) gasoline ...... „ea 13750 to 1.3770 іп, 


[34 зар to 34.975 mm) 
Piston pin to connecting rod bushing 
clearance 


(a) фезеі,............... 0.0008 to 0.0022 іп, 
(0.020 10 0.056 mm) 
(b) gasoline ___.......... 0.0007 10 0.0021 in. 


(0.0178 10 0.053 mm) 
Connecting rod bearing inside diameter 
(assembled) (diesel and 
gasoline) ,............... 2.7502 іс 2.7520 in. 
(58,855 to 68.801 mm) 
Connecting rad bearing to crankshaft journal 
clearance (diesel and 


gasoline) ....... esas aos 0.0012 to 0,0040 in, 
(0.030 to 0.102 mm) 

Maximum clearance 22.......... .0.006 in, 
{0.15 тт) 


Connecting rod undarsize bearing inserts 
available (diesel and gasoline) .... 0.002, 0.010, 
0.020 and 0,030 (0,05, 0.25, 0.51, 
and 0.76 mm) 
Connecting rod bearing 
bore 1.0... sese ens s 29000 fo 2.9010 m. 
(73.660 to 73.685 mm) 


Connecting rod cap to rod cap screw torque 

(a) diesel (dip cap scraws 

in oll) .... ү аязы т ы 60 to 70 5-18 
(8.3 to 9.7 kg-m) 


ib] gasoline (dip cap screws 
265, ocius А ЗЯ 40 to 46 15-1 


[5.5 10 6.2 kg-m) 


Liner height above black 

(diesel and gasoline)... ,.... 0.001 ta 0.004 in, 
(0.03 to 0,10 mm) 

Pision to cylinder liner clearance al bottom of 

skirt (maximum) (diese! and 


gasoline) ---.......-.....--....-... 0.0080 in. 
{0.20 mm) 

Liner oui-of-roundness (maximum) (diesel 

and gasoline) ......._.......... .,. D.DO2D in. 
{0.05 mm) 

Liner taper (maximum) 

(Әжені and паесіпе).......... 0.0020 in 
(0.03 mm) 
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BASIC ENGINE 
SPECIFICATIONS AND TORQUE VALUES—Continued 
Piston cooling orifice іп main bearing web tongue 


f ійезе....... 22255 ss ВБ DO 110 Ib-In 
(0.88 to 1,27 kg-m) 





Ag. ї4-Рївїол Coming Crisce 
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BASIC ENGINE 
SPECIFICATIONS AND TORQUE VALUES—Continued 


T > 





of ie 


сз 
П 


Litho in USA, 


Flywheel to crankshall cap screw torque 


CD" бгабе}......... .. 85 Ib-ft (11.8 к-т) 
“ғ” Огабе}............... 120 ІҺ-4 (17 kg-m) 
Main bearing caps to block cap screw torque 
(сар screw oilad) .. . . sacer ss. BB b-fit 
(11.8 kg-m) 
Flywheel housing cap 
scniw ІСТІШЕ,.....................- . 35 Ib-ft 
(5 К-т) 
Main bearing journal diameter (diesel and 
gasoline) ................ 3.1230 to 3.1240 in. 
(79.324 to 79.350 mm) 
Round WHI cu eae nnns 0.0030 in. 
(0.076 mm) 


Сгапкећаії end play (diesel and 

gasoline) „.............. 0.0020 to 0.0080 in. 
(0.051 to 0.203 mm) 

Maximum allowable end play (diesel and 


aE) .........-....--.---+.-—----- 0.015 in. 
(0.38 mm) 

Fan pulley to crankshaft cap screw torque 
(diesel and gasolineg).................. 85 Ib-ft 
(11.8 kg-m) 


Connecting rod Бигла! diameter 

(a) diagel,..........-.... 27480 to 2.7490 in. 
(69.80 to 69.82 mm) 

Round within [diesel and 


gasoline) . кашаа ка ааыа eo АЖИ) [Г 
(0,076 mm) 
(b) gasoline ............. 2.3085 to 2.3095 in. 


[58,636 fo 58.561 mm) 
Main bearing inside diameter (assembled) 
(diesel and gasoline). ... . 3,1256 to 3.1276 іл, 
(79.390 to 79.441 mm) 
Main bearing to journal clearance (diesel and 
gasoline) ................ 0.0016 to 0.0046 in, 
(0041 tà 0.117 mm) 
Maximum allowable clearance (diesel and 
gasoline) ................ eee ee 0060 in. 
(0.152 mm) 
Main bearing bore LD. 2... 3.3250 to 3.3260 in. 
(84.455 to 84,480 mm) 
Journal taper per inch of journal length 


(diesel and gasolina). ............... 0.0010 in. 
(0,025 mm) 

Journal out-of-roundness (diesel and 

gaseliné] ..........................2.0030 іп. 
(0,076 mm) 


Main bearing undersize inserts available 

(diesel and 

gasoline) ....0.002, 0.010, 0.020, and 0.030 im. 
(0.05, 0.25, 0.50, and 0,76 тт) 
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BASIC ENGINE 
SPECIFICATIONS AND TORQUE VALUES—Continued 
1 = Distance of front ой seal from front of timing 


gear cover (diesel and gasoline) 22. 0.38 In. 
(8.3 mm) 





THF Soe 


Fig. 18-ЕтОл O8 Seal instiinied in Timmg Gear Cover 


1 = Upper and lower idler shaft outside diameter 
(diesel and gasoline). ..,,. 1.7485 to 1.7505 in, 
X (44.437 to 44.453 mm) 
1l EU iy 2 = Upper and lower idler shaft end play (diesel 





and gasoline) оосо, 0.0010 to 0.0070 in 
E) o (0.025 to 0.178 mm) | 
3 - Upper and lower idler bushing inside diameter 
ы М {diesel and gasoline)...... 1.7520 to 1,7530 in. 
ш @ 4 M & к 68 = (44.501 to 44.526 тт) 
ыы Си clearance between shalt and bushing 
Fig T7-Lnper and Lower idler Gears (diesel and gasoline)... . 0.0015 to 0.0035 in. 


(0.038 to 0.089 mm) 
Maximum od clearance 


(diesel and дазіміпе)................ 0.0060 in. 
{0.152 mm) 
4 - Crankshafl upper idler gear cap screw torque 
(diesel and дазоіпе) 2.22.2222... 65 lb-ft 
(8 kg-m) 
& - Width of upper and lower idler gear al hub 
(diesel and gasoline). ..... 0,8850 to 0.8670 in. 


(21,871 to 22.022 mm) 
6 - (Crankshaft lower idler gear cap screw torque 
[diesel and gasoline}).................. 85 ЕН 
(13.1 kgm} | 
7 - Width of upper and lower idler gear shaft 
[diesel and gasoline}...... 0.8680 to 0.8720 тп. 
(22.047 to 22.148 mm) 


Litho in U.S.A. 
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BASIC ENGINE 
SPECIFICATIONS AND TORQUE VALUES—Continued 


1 - Camshaft gear іп upper 
idler пейт.............- 0.0027 to 0.0118 in. 
(0.068 to 0.295 mm) 


2- Injection pump gear to Upper 
idler gear ` 0.0028 ір 0.0135 in. 
10.071 tà 0.343 mm? 


3 - Crankshaft gear іс upper 
idler gear Tenge .., 00027 to 0.0776 in. 
(0.069 to 0.295 mm) 


4 - Crankshaft gear to lower 
idler дват............. .. 0.0027 to 0.0137 іп. 
(0.068 to 0.348 mm) 


5 - CR pump gear to oil pump 
ges ....... 2-........ LOTO to 0.0147 іп. 
(0.044 to 0.373 mm) 





Fig. !B-Diasei Gear Trait Backlash 


Gasoline Gear Train Backlash (Mot Шога) 


Camshaft gear to uppe 
idler йёйаг.....,.............- UOUDOZB ta 0.0135 in, 
(0.071 tà 0.343 mm) 


Governor gear to upper 
iier диЯР................... 0.0023 to 0.0127 in. 
(0,083 to 0.323 mm) 


Стапкеһай gear to upper 
idier gear , : as 0.0027 to 0,0116 in 
(0.059 іс 0.287 mm) 


Grnkshait gear tà lower 
idler йбаг.............. жамы 0.0027 0 0.0137 іп, 
(0.069 to 0,348 mm) 


Her OME ee 0.0016 Іп 0.0147 іп, 
(0,041 10 0.373 mm) 


DEN. cuui uoc AEE ET 0.0005 to 0.0078 in. 
(0,013 to 0.191 mm) 





= ааа 
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BASIC ENGINE 
SPECIFICATIONS AND TORQUE VALUES—Continued 


ENGINE BREAK-IN 


Li 
NOTE: Whenever possible, use a dynamometer to provide a more accurate break-in, assuring proper initial seating 
of new piston rings. 


Time Load* Engine Speed Remarks 
5 Minutes No Load 80D rpm (Slow Idle) | Check oil 
5 Minutes Ма Load 1500 10 2000 rpm (1/2 Throttle) pressura, 


5 Minutes 1/4 Load 1800 to 2200 rpm coolant 
10 Міпшіва 1/2 Load (3/4 Throttle] temperatura, 
10 Minutes 1/2 to 3/4 Load fuse PTO stop and leakage. 


10 Minutes** 3/4 io Full Load position if 





100 Hours+ All Loads зо equipped) Field Only 


"Loads can be simulated in the field by controlled machine operation. 
"After this run, loosen cylinder head bolts 5 to 10 degrees; then retighten bolts one at a fime, in sequence, fo 110 
Ip-ft (15.2 kg-m]. Check and reset! valve clearance. Loosen intake and exhaust manifold bolts (gasoline engines}: 
Ihen relighten із 35 ib- (4.8 kg-m). 


—- After break-in, drain crankcase all, and remove fitter, Install new filter and fill crankcase with ой of proper viscosity 
and service classification. 


Litho in USA, 
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BASIC ENGINE 
SPECIAL TOOLS 
Essential Tools 


Tool Tool Humber Шев 


JDE-7 Mandrels - Used with bushing and 
seal drivers. 


NEN: Гїл 





Fig, 13-Mandnats 

D20002WI Knurüng Tool - То кеші engine | 

valve guides. 
Гаай1ёў 
Fig. 20-Knurling Too 

JDE-62 Ring Groove Wear Gauge - То 
measure keystone fing groove 
wear. 


TITBSBE 





Fig. 21-Keystane Ring Groove Wear Gauge 


Litho in ULSA. 
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BASIC ENGINE 
SPECIAL TOOLS—Continued 


Essential Tools—Continued 


F 


Tool Tool Но. Use 
JDE-135 Universal Ring Expander - Та in- 
siall piston rings 
JDE-45 Limiting Piston Ring Expander - To 


install piston rinas 





JDer1 Piston Ring Compressor - To com- 
press piston rings when installing 
pestoms. 

TETBOAN 
Fig. 23-Ring Compressor 
JD246 Governor Bushing Driver - To in- 


stall governor bushings. 


Polar Pe 


Fig. 24-Driver 
ЈО248-А Ой Pressure Regulating Valve 
Bushing Driver - To install eil pres- 
sure regulating valve bushing. 
тіпзейй 
Fig. 25-Drivar 
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BASIC ENGINE 
SPECIAL TOOLS—Continued 
Essential Tools—Continued 
| тае! Tool Мо, Use 


JD250 Crankshaft Front Oi Seal Driver - 
То install crankshaft frani 08 seal. 


‚йз Б 





Ш 12а 7-1 Crankshatt Hear Dil Seal Driver - 
Те install сгапквһа!! rear oil seal. 
Lise with JD297-2 





тава 


— JD297 Crankshafi Rear C Seal Installa- 

5 tion Set = Includes JD287-2 Расі 
Ring and J0251-4 Seal Protector, 
used with JD2987-1 tà install crank- 
shaft rear oll seal. 


JD 252 ІШеғ Gear Bushing Driver - To ifi- 
stall idlar gear bushing. 


ТЕЗЕ 
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BASIC ENGINE 


SPECIAL TOOLS—Continued 
Essential Tools—Continued 


Төсі Тәні Мә. use 


JD254 Gear Timing Tool - To lime gear 
tram. 


A 


TEELEN] 
Fig. 3I-Gear Tiag Taa 


Convenience Tools 


Toal Tool Na. Use 
D-15001MLU Magnetic Tool - To hold cam 
followers, 
TOTIBIM 
Fig. 31-Magnaetic Holding Too! 
DOTOSZAA or Cylinder Liner Puller - To re- 
DOMO? SAA томе cylinder liners, 





TIFFIN 


Fig. 32-Dyündar Liner Pule 
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ENGINE LUBRICATION SYSTEM 
SPECIFICATIONS AND TORQUE VALUES 
1 - Cil pump to block cap screw torque (diesel 


3 ң and давйпа).............. 35 Ib-ft 
ГЕ (4.8 ko-m} 
> 5 ND. vi 
Ea e^ E ES = б - Outside diameter of drive gear shaft (diesel 
Run + and даваше}............ 0.6308 to 0.6312 іп. 
>” (16.022 to 16.032 mm) 
3 - Oil pump gear to drive shati nut torque 
(diesel and gasoline) ....... .. 35 to 45 lb-ft 
(4,8 to 6.2 kg-m) 


4 - Pump gears to cover clearance (diese! and 


м 


ТЕРЕТ 





gasoline) ................ 0.0012 to 0.0062 in. 
[0.031 to 0.158) 

5 = Outside diameter of idler «һай (diesel and 
gasoline) ... ей . 0,4880 to 0,4856 in, 


[12.318 to 12.334 тт) 


6 - Oil pump gear width (diesel and 
gasoline) ........ m» 1.6203 to 1.6223 іп, 
(41.155 10 41.206 mm) 


* - Pump gears-io-housing radial clearance (diesel 
and gasoline) ............ 0003010 0.0040 in. 
(0.076 to 0,102 mm) 


1 - Ой pressure regulating valve plug torque 


(diesel and gasoline)... .. IEEE, ТО lbt 
(8.7 kg-m] 


ғә 
i 


Dil pressure regulating valve spring 
compressed af 15 + 5 Ib. 
(6.8 + 0.45 ka) . 222. 1.88 in, (42.7 тт) 





Litho in ULSA, 
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ENGINE LUBRICATION SYSTEM 
SPECIFICATIONS AMD TORQUE VALUES—Continued 

1 - Oil pan to block 7/2 inch cap scraw 
torque (diesel and 
gasoline} ......,..........85 10-0 (11.8 kg-m) 


2 - Oll pan to block 3/6 inch cap screw 
torque (diesel and 





gasoline) ...................4® 16-6 4.8 Кот) 
SPECIAL TOOLS 
Essential Tools 
Toal Тоны Number Usa 
JO-248-A Ой Pressure Regulating Valve | 


Bushing Driver = To install pres- 
і ' Sure regulating valve bushing, 


Fig. 38-Driver 


Litho in U.S.A. 
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ENGINE COOLING SYSTEM 
SPECIFICATIONS AND TORQUE VALUES 


[a SNS шз 


Й 
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2 
7 
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Ёз 
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Radiata test pressure 
(diesel and gasoline) ......- ‚.... TO pei (70 кост) 


Radiator cap tes! pressure 
(diesel and gasoline}...,........ 6.25 to 7.50 psi 
(.44 to 53 Кост) 


Thermostat range 


(бавпа..._...........-.....--. ІШСЕ (82,202) 
Піезеі.......... M eR ТАЕ (82.27 C) 
1 - Water pump rear cover cap screw torque 

(diesel and бавбїпёе).................. 35 ІҺ-Н 
14.8 kg-rn) 

2 - Fan surface on pulley-to-rear of water pump 
housing (diesel and gasoline)... ..... 5.71 in. 
(145.03 mm) 


З ~ Water pump impeller flush fo housing 
within 0.10 in. i (0,25 mm) 
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ENGINE COOLING SYSTEM 


SPECIAL TOOLS 
Convenience Tools 


‚ тем Tool Mumbar Use 
JD-262-4, Water Pump Bearing Installation 
/ ‚ Tool - To install water pump bear- 
і |! ing. 
| | | 
| 
Ц 


Fig. -Bearing instaitation Toot 
FUEL SYSTEM 
SPECIFICATIONS AND TORQUE VALUES 


Fuel tank capacity . . | sss, 18,5 gal. 
(73.815 Li 

1 - Fuel injection pump drive shaft tang 
thickness. (Minimum) . ТЕНОР -0.305 in. 
7347 mm 

шеді 
1 з 
TIIBPEN 
Fig, 38-Injection Pump Onve Shaff Таға Ticknass 

1 - Drive shaft hex. nut torque ....... . 45 lb-ft 
(6.2 kg-m] 
2 = Fuel inlet screw Torque... issu 20 10-й 
(2.8 kg-m) 


3. Throttle control lock screw 

torque ., Р оаа, G5 із 40 fb-in 
(0.430 10 0,450 kgm) 
4 - injection line connector screw torque ... 35 Ib-ft 
(4.8 kg-m) 
5 - Timing hole cover screw torque, 15 to 20 ib-in 
(0.173 to 0.23 kg-m) 

E- Injection nozzle hold down cap screw 
ішдше.....-..... vx paie decade ard 20 Ib-f 
(2.8 kg-m) 





Litho in USA. 
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FUEL SYSTEM 


SPECIFICATIONS AND TORQUE VALUES—Continued 


Тазйййш 


Litho in USA, 





IMPORTANT: in order to obtain proper test re- 
sults, do the following: 


Use 0.25 in. (5.4 mm) О.П. by 0,093 in. (2.36 mm) 
LD. by 20 іп, (508 mm) long test lines. 


Use 125012 Robert Bosch Calibrating Nozzles, 
2500 psi (172 bar) (176 kg/cm") opening pressure. Use 
JDF-2 Test Ой, or a test of equivalent to БАЁ J967A 
with a 34 to 36 SUS rating with oil at 100°F (38°C). 


Test oil should ba 110° 10 115°F (43° to 46°C). 


NOTE: 1 іп 3 psi (0.07 ip 0.21 bar) (007 fo 0.21 
kg/cmr) supply pressure required at pump inlet. 


Operate pump clockwise (viewed from drive end) at 
500 ram wide open throttle (WOT) for 10 minutes prior 
to test, 


Electric shut-aff connected іс 12-volt D, C, negative 
(-) ground power source. 


——— À———— o ЕСЕН 
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FUEL SYSTEM 
SPECIFICATIONS AND TORQUE VALUES—Continued 


(JDB331MD2406-AR49904) 
Transfer pump vacuum (200 rpm) 
(HEIDE ee ee ae ҮЛ УТ 18 in. Hg. 
(609.5 mbar) 


Transtar pump pressure (1250 rpm) ....85 to B5 psi 
[5.8 10 6.5 bar] (6.0 to 6.7 kg/cm) 


Automatic speed advance 


AFM Сат Movament 
325 to 525 T 
SEMIS мН  ФЕКЕКИИЕЛИНЕКЕККЕЛКЕЕКЕКЕЕТЕКЕРЕИКЕНТЕР = 
Бұлан лын ыла ыты Erect 8° minimum 
Minimum cranking speed 
delivery (75 rpm) 
Volume. . ЖА Ке ФО cm?/1000 strokes 
Transfer pump pressure 
(minimum) pin eee EI ЖКА ЫЛ ИЖА 12 psi 


{1 Баг) (1 Кост} 
Fuel delivery (1250 rpm) 


Чйїйштөё............ 2.83 to 66 cm*/ 1000 sirokes 

Maximum variation 

between cylinders £s 3 cm 1000 strokes 
Fuel délivary [750 rpm] 

Volume _ ............. 64 fo 68 em/1000 strokes 

Maximum variation 

between cylinders ........... 5 em/1000 strokes 
High idle (WOT) (1340 rpm) 

Voluma............. 10 tò 12 ém'*/1000 strokes 

Maximum variation 

between cylinders .......... 4 cm*/1000 strokes 
Governor cut-off (1365 rpm) 

Valume . m . 5 em? тах/1000 strokes 
Low idle (400 rpm) 

Valumg.............. 10 to 12 cm'/1000 strokes 

Maximum. variation 

between cylinders............4 em 1000 strokes 
Check shut-off at (200 rpm) 

МОШПЕ........---..-- 2 pm? max/1000 strokes 
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FUEL SYSTEM 
SPECIFICATIONS AND TORQUE VALUES—Continued 


Fuel Injection Nozzles 
General Information 


Number of Оопїїбаб.............---------...-—.. 4 

Ornfice diameter ._............-.---.. „0.011 in. 
(0.28 mm) 

Sac hole diameter 22... dob ., .. O02 in, 
[1.07 mm) 

Hole length (sac ма!)........... ға... 00AT іп, 
(0.53 mm) 

Nozzle Settings 

Nozzle opening pressure 

(mew) es LES ‚+ 3150 іп 3250 psi 


|917 4 224 bar) (221 tà 228 kg/cm) 


Nozzle opening pressure 
[unad) РОННИ РИСАЛА 2950 to 3050 psi 
(203 to 210 bar} (207 to 214 kg/cm") 


Maximum opening pressure 
difference between 


СсүйгніБ..................... . 100 psi 
“т bar) G kg/cm) 
Nozzle valve Mi .... 2148 turn from bottom 


(0. 009 in. (1.23 mm] nominal) 
Pressure adjusting 


CUM cod ary RICE CROCI 70 to BO Ib-in 
(7.9 to 8.0 Мт} (0.8 to 0.9 kg/m) 

Lift adjusting lock 
nui torque ...... T. 45 in 45 Ib-in 
[4. ою 51 Nm) (0.40 to 0.52 kg/m) 


Return oil leakage 
aed] i rd Ex vers 3 tà 10 drops per 30 
seconds at 1500 psi 
(103 bar] (105 kg/cm”) 
atter first drop 


Litho іп USA. 
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FUEL SYSTEM 
SPECIFICATIONS AND TORQUE VALUES— Continued 


E 1 - Ше needie—turn into seat and back aut ane tum 


2 = Load adjusting screw—lurn in 10 Seal and back 
аш approximately 2 Turns. 





Fig, 4-imrial Салате оғ Adjusimanis 


SPECIAL TOOLS 
Essential Tools 
Tool Tool Number Шев 


13388 Installation Tool = To install ir 
(Mot 1и гаен jection pump drive shaft seal, 





M-504 Bearing Removal Tool - То re- 
move throtlle shaft bearing іп 
carburetor. 

Fig. £3-Beanrx Fem! Too! 
— «П-240 Governor Bushing Driver = Та 
/ / ТҮ install gasoline governor bush- 
| | | | ing. 
Fig. 44-Üriver 


Litho іт L.S. A. 


ТЕТІ 
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FUEL SYSTEM 


SPECIAL TOOLS—Continued 
Essential Tools—Cont. 





i Тон Tool Humber Шве 
JD241 Governor Bushing Driver = To 
install gasoline governor bush- 
i E Г ^ ing. 
р E] 
Fig, 45-Üniver 
JD-245 Governor Bushing Driver - To 
жаа а. install gasoline governor bush- 
| | | | | ing 
i ] ! [| [ 
р i 
ANN у 
Fig. d&-Drhyer 
Convenience Tool 
Том Tool Number Use 
JD-256 Injection Pump Drive Shaft Seal 
Installation Tool- To install drive 
shaft seal. 
Fig. 47-Onve Shalt instalation Too! 
H-E Float Bending Tool - То bend 
(Nat illustrated) carburetor lost to correct 
height. 
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SPEED CONTROL LINKAGE 


SPECIFICATIONS AND TORQUE VALUES 
See Group 35, Section 70 lor Speed Control Linkage Specifications and Special Tools. 
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| Section 30 
ELECTRICAL SYSTEM 


CONTENTS OF THIS SECTION 


GROUP 5 - BATTERIES йна GROUP 20 - IGNITION SYSTEM € 


General Information ..................ь...сыивм-еесахыка 82 General Information .. —à ЙЯ 
lico p „неее кешнен 5-2 Distributor үн са а EAE ЫРП 20-2 
БЫҚ: era corn elici ms macie m tremor E m i t EE Spark Plugs... лануы қысы Каат rra a i D 


Charging the Вабапев......................................5-5_ GROUP 25 - GAUGES AND SWITCHES 
Та ОП... н rera pao nias tied General Information .........................--е-е-е-е--- 25-1 


GROUP 10 - SONENS. SYSTEM Gauge and Switch Натоуа!..........................„2Б=4 
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GENERAL INFORMATION 





1—Greund Cables 
7—Pnusilve {айе 


flattery Clamp 
4—LH. Cowl Panel 


Aig. f-Baffery Camechans 


Batteries are located directly іп front of the dash 
assembly. To gam access Із the Байге, swing 
open the cowl door 


When replacing a battery, use the John Deere bal- 
tery or its equivalent shown in the following chart: 


Jahn Deere Part Number..-.......-.. ARB&T33B 
Vols TET (— eA 12 
ЕСІ Group 24 
Cold Cranking Amps 

UT LTB) ОРАО с aro 
(-20F.) [ -28.8"C.] ane АСА tai auo 
Reserve Capacity 
iminuies at 25 amps] ...... т? 106 


There are two important things that must be done 
periodically im order to obtain long lite irom a battery. 


First. the electrolyte must at all times be kept 
above the plates and separators. The electrolyte lew- 
el should be checked once a week, or after fifty 
hours of operation. See “Checking Electrolyte Level" 
іп this group. 
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Group 5 
BATTERIES 


Second, Бе sure the battery is kept nearty charged 
at all times. The state of charge should be checked 
at frequent intervals by making specific gravity read- 
ings with a battery hydrometer. See "Specific Gravity 
Cell Comparison Test" in this group. 


For additional information on batteries, realer 
PES |to "Storage Batteries" in FOS Manual- 
ELECTRICAL SYSTEM. 


Precautions 


CAUTION: All exposed metal surfaces on 

A batteries are "alive." Never lay a metal 

object on top of a battery as a short circuit may 

result. Sparks or an open flame must be kept 

away from batteries due to the presence of explo- 

sive gas іп and around the batteries while they 
are being charged or in use. 


BATTERY ACID IS HARMFUL ON CONTACT 
with the skin or materials. If acid spills, here are 
some first aid tips to minimize the damage: 


1. Remove immediately any clothing an which acid 
spills. 


2. If acid contacts the skin, rinse the affected area 
with running water for 10 to 15 minutes. 


3. If acid ever splashes into the eyes, force the 
lids open and flood the eyes with running water for 
10 to 15 minutes. Then see a doctor at once. Don't 
use any medication or eye drops unless prescribed 
by the doctor. 


4. Та neutralize acid spilled on the floor, use one 
of the following mixtures 


а. One pound (454 9) of baking soda in a gallon [4 1) 
of water. 


b. One pint (474 ті) of household ammonia in a 
gallon (4 |) of water 


5. Acid fram the Dafteries can atso damage the 
paint and metal surfaces of the machine. Avoid over- 
по the battery cells and protect the battery when 
mecessary. 


Tractor апа Loader - JD302 
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REMOVAL 
Remove batteries as follows: 


1. Open cowl door and remove left-hand cowl рап- 
el (4,*Fig. 1). 


2. Note carefully the location of the positive (+) 
Terminals so thal the һайвПев are installed in the 
same way. 


3. Disconnect the ground cables (1) first. Use only 
а box end wrench to loosen clamps on terminals. 
Remove clamps using a screw-type puller. DO NOT 
hammer on the battery posts. 


4. Remove the positive connector cable and posi- 
live cable (2). 


& Remove the battery clamp (3) and remove bat- 
teres. 


6. Check cables for wom or irayed insulation. Re- 
place cable clamps or bolts if corroded. 


INSPECTION 


Cleaning Batteries 


Wipe batteries with a damp cloth. If terminals are 
corroded, use a stiff brush and wash with an ammo- 
nia solution or a solution of baking soda (1/4 pound 
added io a quart of water). Keep vent plugs tight 
while washing. After washing, flush battery and com- 
panment wih clear water. Then coat terminals wilh 
petroleum jelly io protect against corrosion, Be sure 
vent holes in vent plugs are open. 


Checking Electrolyte Level 


Check electrolyte level in each cell. Proper level is 
Іс bottom of filler neck. Always айа distilled water if 
available, If not, use clean soft water. Avoid hard 
water. 


NEVER ADD ACID to the battery unless electrolyte 
із lost by spilling. 
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Always wait until after checking specific gravity be- 
fore you add water to the battery, This will assure а 
true reading. If level is too low tn check specific grav- 
ity, add walter, operate engine for a few minutes to 
let water and electrolyte mix, then check 


In freezing weather, never add water to the battery 
unless it will be operated immediately to allow proper 
mixing of water with electrolyte. 


TESTING 


Testing the battery will tell you whether the battery 
is usable, requires recharging of should be replaced. 
Regular periodic testing provides a means of antici 
pating battery failure. 


cific Gra Cell 
сее at ызы, 


HOLD НҮБАОМЕТЕЙ 
VEATICALL® STAALGAT 






“TAKE READING 
AT EYE LEVEL 
„САТ MIST 
aE FREE 


= THERMUMETEH 


T21402N 
Ғәр. 2-Dhechimg Spesie Gravity 


Gheck ihe specific gravity of each cell with an ag- 
curate hydrometer equipped wih a thermometer. 
Hold the hydrometer vertically and take the reading 
at eye level. 


30 Electrica! System 
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TEMPERATURE 10 GRAVITY POTTS 
OF OF ELECTAOLITE TO ADD oe 
SUBTRACT 
FROM READING 





ЕЕ ЕН 


Fig. S-Eipctralytg Tamparatura 
Correction Table 

True readings аге taken al ӘСЕ [26,7°C] only. Ta 
correct a reading, add four gravity points (0.004) for 
every 10°F |-12.2°C] that the electrolyte temperature 
is above BOF [26.7°C], Subtract four gravity palnis 
(0.004) for every ТІРЕ |-12.2°C] that the electrolyte 
is below ВЕР [26.77C] А hydrometer reading ol 
1.260 at (ҒҒ [-17.8C] is corrected to 1.228. 


Specific gravity should read from 1.215 to 1.270 
[corrected for BC^F [26.7^C] electrolyte temperature). 


The variation in readings between calls should Бе 
па more than 50 specific gravity paints (0.050). 


H specific gravity readings show a differance be- 
tween lhe highest and lowest сей of more than 80 
speciic gravity points (0.050) or тоге, the battery is 
defective and must be replaced. 


H the maximum difference bebween all readings is 
less than 50 specific gravity points (0.050) and the 
lowest cell reading is 1.200 or above, the battery is 
in good condition and may be returned to service. 


If ihe maximum difference between all readings is 
less than 50 specific gravity points (0.050) but the 
lowest cell reading is below 1.200, the batery is 
good bul needs із be charged by the slow method. 
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Specilic Gravity 

Reading (Adjusted) State of Charge 
1.260 1 
1.230 TER 
1.200 50% 
1.170 25% 
1.140 Very Litte Useful 

Capacity 

1.110 Discharged 


The table above shows the state of charge of a 
typical battery at various specific gravity readings. 


High-Rate Discharge Test 


If using D-24001 MO battery tester, follaw instruc- 
tions Supplied with lester, 


То Бе sure of a battery's ability to deliver current 
under load. give it а high-rate discharge fest. This tes! 
shows the internal conditions that might not otherwise 
be detected. 


The following conditions musi exist belore this test is 
made: 


1. Battery specific gravity must mot be less than 
1.215 a1 ВО (26.75C). Otherwise. erratic or unreliable 
readings will result. 


2. Battery electrolyte temperature must be between 
ТОЕ (21.1"C) and ЭОЕ (32.27). 





тізгейу 


Fig. high Aate Diecharge Banay 
Tester Connected іс Battery 


Connect the high-rate discharge tester to the battery 
and be sure to follow the manuiacturer’s instructions 
(Fig. 4). 
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Tha terminal voltage reading shouid remain above 
9.0 volts. 


If the terminal voltage falls below 8.0 volts, the bat- 
tery is defective or it is not as fully charged as the 
speclic gravity reading indicates in the specific gravi- 
ly test. 


To be sure of the battery condition, carefully 
charge it and repeal the test. 


Remember these key facts when testing batteries. 


1. іп general, if all cells of а battery test the same, 
the battery is good. If all are low, the battery usually 
only needs recharging. 


2. If there is a real difference between cells, the 
battery generally must be replaced. 


For additional information on Battery Test- 
ing" refer іп “Storage Batteries" in FOS 
Manual - ELECTRICAL SYSTEMS. 





CHARGING THE BATTERY 
Ballenes can be recharged in two ways: 


1. Fast charging, 
2, Slow charging. 


А battery that is in satisfactory condition but re- 
quires recharging will accept a large amount of 
charging current without undesirable effect. This type 
of battery may be charged quickly at a high rate with 
а batery fast charger. 


А battery that becomes sulfated, however, will not 
accepi a high rate of charging current without possi- 
bie damage. Its sulfated condition provides increased 
resistance to current flow within the battery. Flow of 
a high rate of charging creates heal, which can result 
іп warping of ihe plates, boiling of electrolyte, and 
eventual damage to the separators, Cell caps апа 
covers and the ballery case may be damaged or 
distoriad. 
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А battery in this condilion must be charged over a 
long period at а low rate. In this manner, sulfate for- 
mation on the plates will be gradually broken down 
and the battery returned to its marmal charged stale. 


NOTE: When charging bafenes be sure fo follow 
ihe manufacturer's instructions for using the charger. 


For additional information on charging bal- 
FOS |teries, refer to "Storage Batteries" in FOS 
= Manual - ELECTRICAL SYSTEM. 


John Deere battery chargers can be used as а 
booster to start the engine. 


IMPORTANT: A battery charger should not be 
used аз а booster if a battery has a very low charge 
(1.150 specific gravity reading or lower). А low 
charged battery greatly increases the possibility of 
mistakenly connecting the charger to the battery in 
reverse, and it is possible to reverse the charge on 
a battery. If this is done the alternator diodes or the 
wire harness mày be damaged. 


ifthe battery has өрісіне gravity reading of 1,350 ör 
lower, disconnect battery cables and charge it umtii the 
specific gravity reading is 1.150 ог above before using 
а battery charger as а booster. 


30 EMwctrical System 
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INSTALLATION 
install batteries ac follows: 


1. Be sure the batteries are fully charged. 


2. Set batteries in tray making sure batteries are 


3. Tighten the battery clamp nuts evenly until bat- 
leries are secure. Do not overtighien as this will dis- 
tort or crack the battery case. 


4. Clean the battery terminals and cable clamps 


with a wire brush before attaching the clamps. This 
will assure a good contact. 
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5. Check for correct polarity of the battery. Con- 
пес! the positive cable first, Before connecting the 
ground cable, momentarily touch it against the bal- 
tery post With all switches and accessories off, na 
spark should occur. If spark does occur, do пої соп- 
nect the ground cable. Check for reversed battery 
palarity, improper alternator connection, defective 
electrical wire connection, or defective electrical 
equipment. 


б. Tighten the clamps on the battery terminals. 
Use a bax-end wrench carefully to avoid twisting the 
battery terminal posts. 


7. Coat the terminals with petroleum јейу 10 prevent 
comosion. Never paint the terminal posts. 


B. Install left-hand cow! panel. 


Tractor and Loader - JO302 
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GENERAL INFORMATION 





i—Output Terminal 


2—Reguilator Terminal 
d—Field Terminal 


4—Brush and Holder Cover 
5—Pulley 
&—Ground Terminal 


Fig. f-AMenafor 


The alternator is an open type with an isolation 
diode. 


tis mot necessary to disassemble the alternatar ta 
replace brushes. The brushes can be replaced with 
the altemator lefi intact on the engine. 


The altemator is cooled by an externally mounted 
fan. Correct air circulation requires air to be pulled in- 
io the rear af the alternabór and expelled through the 
front housing. 


Altematar can be divided into three main assem- 
blies: 


1. Rotor Assembly = magnetic field which rotates. 


2. Stator Assembly - conductors which are station- 
ary. 


3. Rectifier Assembly - diodes which change a.c. 
to d.c, curent 
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Group 10 
CHARGING SYSTEM 


The rotor assembly consists of a wire coil wrapped 
around an iron core and mounted on a rotating shaft. 
The сой is enclosed between two interlocking soft 
iron sections. The ends of the сой are connected to 
bo slip rings mounted on ane end of the shaft. 


Small brushes ride on the slip rings. One of the 
brushes is connected іп ground. The other is msulat- 
ed and connects to the altenmmator fied Terminal. This 
terminal is connected through the regulator and the 
key switch to the battery. 


The rotor turme on sealed ball bearings that contain 
lubrication for the Ше of the bearing. 


The stalim assembly is a laminated soft iron ring 
with three groups of coils or windings in the slots 
Each group is made up of from eight to sixteen coils, 
depending on the design. 


Опе end al each stator winding is connected to a 
posHive and negalive diode. The other ends of the 
stator windings are wye connected, 


To convert the а.с. to d.c. currant, diodes are 
used. Six diodes are mounted at the slip ring end of 
the alternator housing. Three negative diodes are 
mounted in a heat sink bolted іп the end frame. 
Three postive diodes аге mounted in the heal sink 
which is insulated from the end frame. 


The isolation diodes primary function is to act as 
an automatic switch between the battery and alterna- 
tor. It will block апу current flow from the battery 
back to the alternator and regulator when the altema- 
tor is not operating. 


For additional information on alternators, re- 
Fes Мег to “Charging Circuits” in FOS Manual = 
ELECTRICAL SYSTEMS 
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REMOVAL 


CAUTION: Disconnect the battery ground 

cables first to prevent damage that might 
occur if wire leads removed from alternator 
should be grounded fo tractor. 


Disconnect wires from alternator. Slip fan belt of 
and remove the altemaltor, 


Disassembly 


Never immerse ап alternator in cleaning solution 
When necessary, scrape off most af the dit amd 
grease, then use a sti brush and solvent. Dry with 
compressed air. 


IMPORTANT: Mever hammer or jar an alterna- 
tor or diodes. To do so may ruin the diodes. 


Disassemble alternater only ах far as necessary To 
correct the difficulty. 


Removing and Cleaning Brushes 


Clean айегпаїог brushes will assure Tull charging 
of ihe altermator at all times. 





4—Locating Pins 
5—5Пр Rings 


3—Bruish Assembly 


Ға Z-Aillenmar Brweh Assembly 
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Aemove the two sell-anpirxj screws and cover 
Grasp the field terminal, exert sight downward pres- 
eure and pull brush assembly back until it clears the 
two locking pins. Then tilt the assembly back at ap- 
proximately а 45° angle and pull it straight aut. 


Replace the brush assembly if the brushes are ax- 
cessivaely warn. The entire assembly is replaced rath- 
er than just the brushes. 


li the brushes become clogged with dust or dirt, ra- 
move the dirt with compressed air. IL is well to refrain 
from cleaning brushes with any type of liquid, since 
this would increase the possibility of any dust or dirt 
hardening within the brush cavity and hinder the 
movement of the brush, 


И may become necessary to use а nonpetroleum 
base cleaning solvent to clean ihe slip rings, should 
they become contaminated. ЇЇ this is по! sufficient, 
then it is necessary to use crocus cloth io clean the 
slip rings. 


Pulley Removal 





Fig 3-Fuley Removal 


The pulley ік a slip fit оп shaft with а Woodruff 
key. To remove ihe nut and lockwasher, clamp pulley 
in viae as shown in Fig. 3. Belt protects pulley from 
damage. While supoorting alternator, strike end of 
shaft with a wooden mallet or plastic hammer. 
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i—No. й беге {2 used) iü—FRear Housing 1&—Front Bearing 
2—Ha, 10 Mut (B used) 11--Неағ Bearing Fetziner 2ü—Frent Housing 
3—No, 10 Lock Washer [& used) 12—1Irsuiabor Заме (2 wsad) 21—Мо. 10 Square Mut 
4-—1/4 Mui 13—Positive Rectifier Diode Assembly 22—1/8" x 5/87 Woodruff Key 
5—HBrush Holder Cover lá—Hegalive Небат Diode Asmenbly 23—5рабег 
§—Isolation Diode Plate 15—8Stabar 24--Ғап 
7—Through Bom (4 used) 1&—Rear Bearing 25 —Puliny 
B—bHrush Assembly iT—HBator 20—587 Lock Washer 
insulator Washer |5 used) 1&—Front Bearing Retainer 27—518 Jam Nut 

28—Dust Shiald 


Fig. 4-Altemator Assembly 


Removing Rear Housing Remove brush assembly, then remove isolation 
diode assembly (Fig. 5). Remove the four throwgh 
bolts and nuts. Insert a smali-bladed screwdriver in 
the stator slots between stator and front housing. 


IMPORTANT: Do not insert screwdriver blade 
deeper than 1/1&-inch [1.588 mm! to avoid dam- 
aging stator winding. 


Apply prying pressure al several points around the 
stator to extract rotor and foni housing аз ап assem- 
Бұ. Do not burr the stator core which would make re- 
assembly difficult 
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Ғы. 5-Hemowng Rear Ноот 
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Rear Bearing 





i1—Waeodrutt Key 2—Pulley Aut 


Ag. 8-Ватоктд Woodrull Key 


A-206 





Fū inadina Rear Beanng 


Figs. & and ? show rear bearing replacement, Also 
replace O-ring bearing retainer in rear housing. 


Front Bearing 


Figs. 8 through 12 illustrate front bearing replace- 
ment. Remove front housing by Гаро rotor. shali 
against a wood block or use A-216 puller. Remove 
bearing with A-216 рийег. Compress ihe waves of 
the bearing retainer (Fig. 11) to seat it in ils groove 
По not use a screwdriver or other. small object thai 
might sip of and damage the bearng seal. A-2608 
presses against the inside diameter of the bearing 
(Fig. 12]. 





Ещ. TO-MInsIBíbng Fron! Bearing 
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Fig. if-imepailg Beam Аала 


PEAIION 


Fig. їзїлє Front dowsing 


Removing Stator and Diodes 


Remove stator and diode assembly from the rear 
housing, Carelully note locations of insulators and 
washers for proper reassembly. Do nat unmsolder sta- 
tordo-diade wire junctions. Avoid bending stator 


wires at junchon 
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When soldering and unsoldering leads from 
diodes, grasp the diode lead with pliers between the 
diode and ihe sialor lead to be ramoved (Fig. 13). 
This gives better heat dissipation and protects the 
diode. Do noi exert excessive stress on diode lead. 





Fig. 13-Phers Used as a Ниш! Sink 


Note diode assembly to stator connecbons. Be 
sure neplacement dude assembly connections are 
the same. The positive diode assembly has red print- 
ing and the negative has black prmting—OO МОТ 
INTERCHANGE, 


Do not use an acid-core solder when soldering 
diode leads. Use rosin-core salder. 
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ALTERNATOR COMPONENT TESTS 


Brush Assembly Insulation and 
Continuity Tests 





C—linsulabed Eirush 
D-—tGrounded Brush 


A—Fiaid Terminal 
B= Brachet 


Fig. Т4-Блуа Mwepaapan anc Селу Tes! Points 


Insulation Test 


Connect onmmeter or a test lamp (12 lo 120-voll 
to Нею terminal and bracket (test points А and В) as 
shown in Figure 14. 

Resistance should be high (infinite) c test lamp 
should not light. If resistance is kw or test lamp 
lights, brush assembly is shorted and must be re- 


placed. 
Continuity Test 


Connect an ohmmeter to field terminal and brush 
(iest points А and C), Use an alligator clip to assure 
good contact to brush, Resistance reading should be 
zero. Move brush and brush lead wire іп make cer- 
tain that the brush lead wire connections are not in- 
termittent. Resistance raadind should not vary when 
brush and lead wire is being moved around. 


Connect ohmmeter to bracket and grounded brush 
(test points B and D}. Resistance reading should be 
zero. Repeal same dest on brush lead wwe as de- 
scribad in above paragraph. 


Replace brush assembly if brush exposed length is 
1/4 inch [6.350 mm] or less. 
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Isolation Diode Test 


lf а commercial diode tester is used. follow tester 
manufacturer's testing instructions. |f a commercial 
lester |5 not available, use в DC test lamp. 


DO NOT USE А 120-VOLT TEST LAMP. USE А 
12-VOLT OC TEST LAMP ONLY, otherwise diodes 
will be damaged. 





1—Dultput Terminal 


2—hegulabor Terminal 


Fig, !5-henlahon Dinge Tes! Points 


Connect the test lamp to output terminal and regu- 
lator terminal (best points 1 and 2) as shown in Fig- 
ure 15. 


Then reverse fest probes. The test lamp should 
ght in one direction but should not Біһі in the other 
direction. If the test lamp lights in both directions, the 
isolation diode is shorted. If the test lamp does not 
light in either direction, isolation diode is open. 


Repeat test after isolation diode has been removed 
to ascertain findings. 


In-Circuit Rectifier Diode Test 


Any commercial in-circuit dinde tester will suffice fo 
make this check. Follow lester manufacturer's recom- 
mandad tasting procedure. 


E the in-circuit tester indicates thal diodes are 
faulty, recheck diodes individually after the diode as- 
sembhlies have been disconnected from stator assem- 
bly (Fig. 19). 
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Shorted stator cai! ar shorted insulating washers or 
Sleeves on posilive diode assembly would make 
diodes appear ta be shorted. 


То check ihe negative diode assembly, connect 
tester to test points 1 and 2 as shown in Figure 16. 
Then successively check the two remaining diodes m 
the same manner (to ground terminal and diode 
lead. 


To check the positive diode assembly, connect 
bester to the омірі terminal and one of the postive 
diode terminals. Repeat operation for remaining two 
positive diodes. 


Rectifier Diode Test Using a 
Test Lamp 


Test lamp will not indicate an open condition un- 
fess ALL THREE DIODES of either assembly are 
open. However, a shorted diode сап be detected. 
Tras test is not completely reliable, bul can be used 
when ап in-circuit diode tester is not available. 


DO NOT USE А 120-VOLT TEST LAMP. USE А 
12-VOLT DC TEST LAMP ONLY; otherwise diodes 
will be damaged. 


A. Negative Diodes - Connect test lamp probes to 
test points 1 and 2 (Fig. 16), than reverse test 
probes. The test lamp should light in one direction 
but not in the other direction, If the test lamp lights in 
both directions, one or more of the rectifier diodes of 
the assembly being tested is shorted. If the test lamp 
does not light in either direction, ALL THREE 
DIODES IN THE ASSEMBLY ARE OPER. Recheck 
diodes individually after disassembly to ascertain 
findings (Fig. 19). 


A shared stator coil to core would appear as a 
shorted negative rectifier diode assembly, Also check 
stator for shorts after disassembly. (See next page.) 


B. Positive Diodes - Connect test probes to ragu- 
lator terminal and іп terminal of top positon diode 
Then reverse Test probes, The same procedure and 
results apply as іп paragraph "A" above. 
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Rotor Leakage (Shorts) Test 


This test checks the field coil for leakage or shorts 
fo roior poles. Ап ahmmelter to test lamp (12-volt or 
120-voit) may be used, 


А Remove the brush assembly 


B. Connect abmmeter or lest lamp test probes tō 
one of the slip rings and ground terminal 


Qhmmeter resistance should be infinite (test lamp 
should not ight). IF resistance is mot infinite (test lamp 
мМ), leakage ог a short exists between field coil 
and rotor, 


Repeat test after rotor has been removed fram al- 
lernator (б ascertain findings. Connect tes! probes ta 
one of the slip rings and to rotor shaft. 


In-Circuit Stator Leakage 
(Shorts) Test 





Fig, 1à-In«Cireuir State Leakage [5horis) Test 


When making the "in-circuil" stator leakage test 
some consideration must be given to the rectifier 
diodes that are connected to the stater winding. The 
negalive rectifier diode assembly will comduct in one 
direction when properly polarized. A shorted diode іп 
ihe negative rectifier diode assembly would make 
siator appear із be shorted. Рог this reason, the nec: 
tifier diode plate assembly and stator musi be 
checked individually after alternator has been disas- 
semeled il the problem is localized to the sialor 
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DO МОТ USE А 120-VOLT TEST LAMP. USE А 
12-VOLT DC TEST LAMP ONLY, otherwise diodes 
will be damaged. 


A, Connect the test lamp to a diode terminal of ihe 
negative diode assembly and ground terminal (Test 
points 1 and 2) as shown in Fig. 16, 


B. Reverse test probes. The test lamp should light 
in ane direction but mot in the other 


П the test lamp does not bght in either direction, 
this indicates that all three rectifiers іп the negative 
diode assembly are open. 


Н the test lamp lights in bath directions, the stator 
wending is shorted іп stator or one of the negative 
rectifier diodes is shorted. Несһеск stator and tecti- 
fier diode assembly alter disassembly to ascertain 
findings. 


Out-of-Circuit Stator Leakage 
(Shorts) Test 





FRBiily 
Fig. ған Leakage Test Ponts 
Disassemble altematar and remove the rectifier 


diode plates and stator аз an assembly as shown in 
Fig. 17. 


An ohmmeter or iest lamp (12-vot] may be weed, 
Connect ohmmeter or test lamp probes to опе of 


the rectifier diode terminale and to stator (test pomts 
1 and 2) as shown in Fig. 17. 
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Resistance reading should be infinite or test lamp 
should mot light. If resistance reading is not infinite ar 
test lamp lights, high leakage or a short exists be- 
tween stator winding and stator. In either case, stator 
should be replaced 


Stator 


Examine stator for insulation failure of defects. 
Shorted stalor windings are usually discolored and 
smell, Replace stator only alter other electrical comp- 
onents have been proven to be satislactory. 


If a sensitive ahmmeter is available, use the follow- 
ing procedure, 


1. Disconnect the stator leads fram the diode as- 
sembhes. 


2. Check for a grounded winding by connecting an 
ahmrmeter ір one stator lead and to the stator frame. 
The ohmmeter reading should be infinite. 





ElSeTAW 


Fig. tein Leads 


Tractor and Loader - „0302 
TM-1089 (Nowv-73) 


3. To check for an open-circuited or а short-circuit- 
ed winding, carefully zero the ahmmeter and connect 
the ahmmeter leads іп А and B (Fig. 18). The meter 
reading should be approxmately 0.4 ohm. An infinite 
or high reading indicates an open-cireuited winding. 
Now touch the remaining А and B leads together 
several times. The meter pointer should deflect 
slightly lo zero. If there is по pointer movement, the 
windings are shorted. 


4. Check lor an open circuit or a short circuit be- 
tween A and C and between B and C. 


if a sensitive ohmmeter is not available for the 
above procedures, carefully disconnect the stator 
leads AA, BB, and CC from each other, (Stator 
leads may be brittle if they have been over- 
heated ar if they are old.) Test the stator as 
instructed іп FOS Manual 20—ELECTRI- 
CAL SYSTEMS. 


PES 


Out-of-Circuit Rectifier Diode Test 


If à commercial “Alternator Rectifier Diode Tester" 
is used, follow the tester manufacturer's recammend- 
ed itesting procedure. 


If а commercial tester chmmeltar ts nol readily 
available, check diodes with a test lamp. DO NOT 
USE A 120-VOLT TEST LAMP. USE А 12-VOLT DC 
TEST LAMP ONLY, otherwise diodes wil be dam- 
aged. 


When unsolderimg the stator wires Iram the rectifier 
diode assembly, provide a heal sink ta the diode ter- 
minal wilh bong-nosed pliers. 
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B—Diode Terminals 
Fig ІЯ-Масттығ Ide Test Paine 


Connect the test lamp probes to diode terminal 
and diode plate stud (see Fig. 18) then reverse test 
lamp probes. The test lamp should light in one direc- 
tion but not in the other 


H test lamp lights in both directions, the diode is 
shorted. Il the test lamp does not light in either direc- 
tion, the diode is open. 


Test Іһв remaining diodes of the assembly in the 
same manner. Replace entire assembly il ane of the 
diodes is found to be faulty 


When testing with an ahmmeter, i! a needle deflec- 
tion is observed with the positive lead to the diode 
stem and negative lead to the case, the diode is pgs- 
itive. The reverse is true for a negative diode. 


Positive diodes have red printing and negative 
diodes have black printing. DO NOT INTERCHANGE 
THEM. 
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ASSEMBLY 


Assembling Stator and Rear Housing 





1—Hao. 10 Nut 
z—insulsting Washers 


j—laaulading Sleeve 


Fig 20-Stator and Fear Housing Assamhh 


Assemble stator іп rear housing making sure insul- 
ating washers and sleeves are positioned as shown 
in Fig. 20. 


Assembling Rear Housing to 
Front Housing 





Fig. 2)-Statar and Sip Aing End Frame 


Position stator leads to prevent intererence with 
rotor (Fig. 21) Assemble stator and slip ring end 
{тапта to the rotor and drive end frame. Tighten 
through bolts to 50 to 80 Ib-rm. [0.576 to 0.697 kg-m] 
torque. Install brush assembly and tighten screws to 
20 to 30 іп, [0.330 іш 0,346 Ко-т] torque. 


Seal small hole ай center of bearing boss in slip 
ring end frame 
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Assembly of Isolation Diode 


Before mounting isolation diode, make certain thal 
the positive rectifier diode plate has been property in- 
sulated from housing (Fig. 20). 


The isolation diode is mounted to tne positive recti- 
Тег diode studs. Mount isolation diode as shown in 
Fig. 15. 


Pulley Installation 


To facilitate tightening pulley retainer lock washer 
and nui, position Woodnuif Key, fan and pulley on 
shaft and grasp in vise with a belt protecting the pul- 
ley as shown in Fig. 3. Tightan pulley nut to 40 to 50 
Ib-ft. [5.530 to 6.913 К-т. 


TESTS AFTER ASSEMBLY 





T—Carban Pile Fiesistar 
2—Field Terminal 
j—Ammeter 


4— Valtmeter 
5$—12-Vot Вайегу 


Fig. 27-Atemaio Тас Comedians 


Mount altermator on electrical servicer. If servicer 
instructions are not available, connect alternator as 
shown in Fig. 22. Run allemnator at 3000 rpm. Adjust 
resistor to obtain 15 wolls. The ammeter reading 
should be 28 amps or mare, 


Tractor and Loader - JD302 
TM-1089 (Nov-73) 


INSTALLATION 


Install alternator. Apply force only to tha front alter- 


nalor frame when adjusting belt tension. (See Sec- 
tion 70, Group 10 for adjusting belt tension.) 


Connect allernator wires (Fig. 23) making sure all 


connections are clean and tight. Connect battery 
ground. По not polarize. 
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TIi2SBK 


1—Main Wire Harness 
2— Alternator 


1—70 Fuel Gauge Sender 
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GENERAL INFORMATION 





Fig. T-Sectonal View of Starting Motor 


The starting motor consists of a drive housing, 
averrunning clutch and pinion, shift ever, field trame, 
silenced, armature, field coil assembly, brushes and 
commutator end frame 


The shift lever mechanism and the solenoid plung- 


er are enclosed in the drive housing to protect tham 
Iram exposure to dirt, icing conditions and splash. 
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Group 15 
STARTING SYSTEM 


Armature 


The armature is supported on two bushings in the 
drive housing and commutator end frame. The arma- 
lure assembly consists of a stack of iron lamenation 
lacated over а sleel shall, a commultator assembly 
and the armature windings, The windings are heavy 
copper ribbon that are assembled into slots in the 
ion laminations. The winding ends ага soldered ог 
welded to the commutator bars which are electrically 
insulated from each other and fram the iran shaft. 


Field Windings 


The frame and field assembly consists of field 
windings assembled over iron pole pleces which are 
attached ip the inside of a heavy iran frame, The iron 
frame and pole shoes not only provide а place onto 
which the field coils can be assembled, but аёо 
provide a low reluctance, or low resistance path for 
ihe magnetic flux produced by the field coil windings. 


Solenoid Switch 


The solenoid switch consists basically of two wind- 
ings mounted around а hollow cylinder containing a 
moveable core or plunger. A shift lever is conmected 
to the plunger, and a push rad and contact disk are 
assembled in line with the plunger. 


The two windings in the solenoid are called the 
hokd-in winding and the pull-in winding. The holed-in 
winding caniains many ішпе of hne wire, and the 
pull-in winding fhe same number of turns of larger 
wire. 


Оп gasoline tractors, the solenoid terminal “R” is 
connected to the ignition coil to bypass the ignition 
resistor when starting. 


30 Electrica! System 
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Overrunning Clutch Drive 





Ag. 2-Overuaing Clute 


The overrunning clutch drive has a shell and 
sleeve assembly which is splined internally to match 
splines on the armature shaft. The pinion is located 
inside the shell along with the spring-loaded rollers 
that are wedged against the pinion and taper cut if- 
side ihe shell, The springs may be either the helical 
or accordian type, and four rolls are used. A callar 
and spring located over the sleeve аге fhe other ma- 
jor components. 


The overrunning clutch drive is designed to be 
senvoed as a complete unit, therefore, do not disas- 
semble. Replace if necessary, 


Ап important service check on гой clutches in- 
volhves ihe clearance in the crank position between 
the pinion and pinion stop with the pinion pushed 
back toward the shill lever. Proper clearance is 
needed fo prevent rubbing of the collar against the 
shift lever during moter operation and to insure prop- 
er engagement belore cranking begins. 


Never гип the starting motor more than twerity sec- 
onds at a time or overheating will resull. Allow motor 
to coal at least two minutes before running it again. 


For addibonal information on starting mo- 


нез [tors, reler to “Starting Circuits" in FOS 
| a Manual - ELECTRICAL SYSTEMS. 
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REMOVAL 





Fig. З-ти) Motor Wiring 


Lhsconmect battery ground strap. 


Disconnect battery positive cable (4) and wires 
from solenoéd. 


Remove the mounting cap screw and stud mut. Re- 
move starting motor from engine 


TESTING AND DIAGNOSIS 


Solenoid Tests 
(Starting Motor Removed) 


Testing Pullin Windings 


Disconnect field connector from solenoid motor ter- 
minal. Connect ammeter in series with a carbon päe 
resistor tà terminal "S" and to battery. Connect wolt- 
meter to terminal "S^ and to solenoid motor terminal 
(Fig. 4). With carbon pile in ihe off position, connect 
other battery post to solenoid motor terminal. Quickly 
adjust the carbon pale to obtain 5 volts. The ammeter 
reading should be 13 to 15.5 amps. 


Tractor and Loader = ПОЗОР 
ТМ-1089 (Пес-78) 





T25852N 


1—VWaoltmatar 


2—Carbon Pile 4—Ammeter 


Fig. 4-Sotenaig Test Ponty 
Testing Hold-In Windings 


Disconnect solenoid. Connect ammeter in series 
with a switch to terminal "5^ and to battery. Connect 
volimeter to terminal "S" amd іп solenoid ground. 
Connect carbon pile resistor across the battery, Gon- 
neci other battery post to solenoid ground, Close the 
switch and adjust carbon pile to obtain 10 volts. The 
ammeter reading should be 14.5 to 16.5 amps, 


High Ammeter Reading 
Windings are grounded or sharteireuded. 


Low Ammeter Reading 


Excessive resisiance is present (usually 
in a connection), 


Ho Ammeter Reading 

Windings are open circuited. 

To prevent overheating, do not energize the pull-in 
winding longer than 20 seconds. Current draw will 
decrease as the winding temperature increases. 


if the fault cannot be repaired and the solenoid 
perlormance is questionable, replace the windings. 
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Starting Motor Mo-Load Test 





1—Carhon Pile 4— отет 
2—Ватегу 5-—Jumper Lead With Switch 
3— Ammeter li — Tachometer 


Fig 5-No-Laad Test Hook-Up 


Make connections shown in Fig. 5. Close switch to 
Operate starting motor and adjust carbon pile іо ob- 
tain specified voltage. Current draw and rpm should 
be as follows: 


Motor тез! Min. Max, Min, Max, 
Ha Volts Amps Amps RPM RPM 

[Gasoline 

1108318 9.0 55* Bo* 3500 8000 

(Diesel) 

1107871 9.0 40” 4404 ВОЮ 13000 


"includes solenoid, 
Interpret the test results as follows: 


1. Rated current draw and no-load speed indicates 
normal condition of the starting molor. 


2. Low free speed and high current draw indicates: 
a. Too much friction - tight, dirty, or worn bearings, 


beni armature shalt or loose pole shoes allow- 
ing amalure to drag. 
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b. Shorted armature. This can be lurther checked Disconnect field coil connector fram solenoid motor 
on a growler after disassembly. terminal and remove solenoid mounting screws. 


c. Grounded armature or fields, Check further after Remove commutator end frame. Remove field 
disassembly. frame and solenoid from drive housing. Separate ar- 
i mature and dutch assembly from drive housing. 
3. Failure to operate with high current draw indi- 
caigs: 


а. А direst ground in the terminal or fields. 


b. Frozen bearings (his should have been detér- 
mired by turning the armature by hand). 


4. Failure із operate with no current draw indi- 
cales: 


a. Open field circu This can be checked afer 
disassembly by inspecting infernal conditions 
and tracing circuit with a test lamp. 


b. Open armature coils, Inspect the commutator 
for badly burned bars after disassembly. 





c. Broken brush springs. worn brushes, high insu- 


lation between the commutator bars or offer 1—Ріре Coupéing 2—Pinian Stop 
causes which would prevent good contact 
between the brushes and commutator. Fig. 6-Femoving Fietainer 


Slide a standard һаЙ4леһ pipe coupling onto the 
shaft so it butts against the pinion stop. Tap cou- 
pling, driving stop toward the armalure end, off the 
retaining ring (Fig. 6). 


5. Low no-load speed and bow current draw imdi- 
cales; 


a. High internal resistance due lo poor connec- 


tions, defective leads. dirty commutator and , E Н | 
causes fisted under no. 4. Remove retaining ring. If it is badly distorted, use а 


new retaining ring when reassembling the clutch. 
Ы at eae ahve site ace иын Remove armature and clutch from lever housing 
replace the field сой! assembly and check for and зерегейе solenod from the housing. 


i roi : 5 ) 
mproved репогтапсе Do not clean amy parts in grease dissolving sol- 


vents. Wipe the drive with a clean cloth. 


REPAIR 


Disassemble motor only as far as necessary to 
make repairs (Fig. 7 or В), 


Mark position of commutater end frame wilh regard 
1o main frame to ald in alignment during reassembly. 
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B—Ho. 10 x 1/2 Machine Gorew [4 used) 
8--Мә. 10 Lock Washer (4 used) 
їй—Ма, 10 Mut (4 usod) 
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Stop 
27—Overrunning Cluteh Assembly 


31—Brake Washer 


32--З/Ғ Jam Mut 
33--Мо. 10 x 7/18 Special Machina Screw 


34--Но, 10 internal Tooth Lock Washer 
35—3/H" Lock Washer 


40—3/H 68 x 1318" Spring Pin 
41—Special Сар Screw 
42—1/4" Lock Washer [2 used) 


28—Insulated Brush Holder (2 used) 434—1/4° x 1/2" Machine Screw [2 used] 


28—Brush Spring (2 used) 
Armature 


Fig. ?-Starting More (Gasolina) 


4i—Solencid Gasket 
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Poa? 


1—Threugh Bolt (2 used) 
2—Commutator End 
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Checking Brushes 


Inspect brushes. ЇЇ they are oil soaked ог are worn 
tp approximately 5/18 inch [7.84 mm] replace them. 


Make sure the brush holders are can and the 
brushes are nat binding in the holders. The full brush 
surface should ride on the commutator to give proper 
pertormance. Check by hand to insure that the brush 
Springs ane giving firm contact between ihe brushes 
and commutator. 18 the springs аге distoried or dis- 
colored. they should be replaced, 


To remove brush holders. slide pivot pins oul- 
Tighten brushes aller assembling starting motor. 


Armature 


И the commutator is excessively worn, dirty, out of 
round, er if it has high insulation, it should be turned 
down on a lathe and the insulation undercut 1/32 
inch [0.792 mmj and 1/32 inch [0.792 mm] deep. 


The commutator may be cleaned with Mo. 00 sand 
paper. Do not use emery cloth. 


The armature should be checked for short circulis, 
opens and grounds. 


1. Shon circuits are located by rotating the arma- 
ture in a growler wilh a steel simp such as а 
hacksaw blade held on the anmature. The steel 
strip will vibrate on the area of the short circuit. 
Shorts between bars are sometimes produced 
by Brush dust or copper between bars, Under- 
cutting the insulation will eliminate these shorts. 


2, Opens may be located by inspecting the points 
where the conductors are joined to the commu- 
tator for loose connections. Poor connections 
cause arcing and burning of the commutator. ЇЇ 
the bars are mot badly burned, leads originally 
soldered to the riser bars can be resoidered. 


3. Grounds in the armature can be detected by the 
use of а fest lamp. If the lamp lights when one 
fest prod is placed on the commutator and the 
other fest prod on the armature core ог shall, 
the armature is grounded. Н tha commutator is 
worn, dirty, out of round, or has high insulation, 
the commutator should be turned down. 
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Field Coils 





Fig. Fink? Winding Test 


The field coils should be checked for grounds and 
opens using а test lamp. 


1. Grounds - Disconnect field coil ground connec- 
lions. Connect one test prod to the field frame 
and the other to the field connector. IT the lamp 
lights, the field coils are grounded and must be 
repaired of replaced. 


2. Opens - Connect test lamp prods іп ends of 
field coils. If lamp does not hght field coils are 
open. 


lf the field coils need to be removed for repair пе 
replacement, а pole shoe spreader and pole shoe 
screwdriver should be used, Care should be taken in 
replacing the field coils to prevent grounding or shòrt- 
ing tham as they are tightened into place. Where the 
pole shoe has a long lip on the side, it should be as- 
sembled in the direction of armature rotation. 


Overrunning Clutch Assembly 


The pinion should turn smoothly with a slight drag 
in the overrunning direction and lock up in the oppos- 
ite direction. Н not, the entire clutch and pinion as- 
sembly must be replaced as the assembly cannot be 
repaired, 


Bushings 


Pre-Lubricated Bushings 


When installing pre-lubricated bushings in the 
overrunning clutch, изе an arbor (see “Special 
Tools") to prevent bearing collapse. After installation, 
check bushing size, Burnish bushing to size if neces- 
Багу. 
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Wick-Lubricated Bushings 


Remove pipe plugs, expansion plugs and ail wicks. 
from housings. Press out old bushing. Press new 
bushing in to same depth as old bushing, Carefully 
drill bushing through oil wick hole using same size 
drill às ой wick hole. 


After drilling, ream bushing to maintain proper oil 
Clearance between shalt and bushing. 


Soak new wicks in БАЕ 10 engine oil. Install 
wicks, expansion plugs and pipe plugs. 


Bushing, Ceverrunning Clutch 


LO. Pec 0.5620 - 0.5530 in. 
[14.274 - 14.300 mm] 

Wear 10йагапса........................ 0.5740 in. 
[14.578 mm] 


Solenoid Switch 


2—Connector ht [4 use) 
3--Масһіле Screw 1ü—Lock Washer {2 used) 
4—Lock Washer 11—Wazher 

5-Шаяһеғ 12— Washer 

&— Washer T3—Jam Ми 

T—Jam Hut {2 used) 14—Lock Washer 


Tractor amd Loader - JD3028 
ТМ-1089  (Aug-74) 


i ot Drive iine. 


LD... гі torneo 4980 = 0.5010 in. 
[12674 - 17.725 тт) 
Wear [OSACE oo 0.8110 іп. 
[12.978 mm] 
[0.050 - 0.127 mm] 
Wear lolerance ....................ф 4 0.0170. im. 
[0.431 mm] 

rails Commultator End Frame 
LD... OEN а 0.5625 - 0.5635 іт. 
[14.288 - 14.312 тт) 
Wear Ізегалев ........................................-.. DB FI іп. 
[14.554 mm] 
[0.050 - 0.127 mm] 
Wear iolaranoe 1 cotter erste renee QTE іп. 
[0.406 mm] 
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Fig, iioa sw 


Remove nuts and sealing washers from solenoid 
matar and “57 terminals when removing switch Cow- 
er. 


The "R^ terminal (for ignition bypass) contact fin- 
ger height above the surface of the main contact 
(Fig. 11) should be 1/16 to 3/32 inch [0.792 ta 2.383 
mm]. Bend the finger io adjust contact height. 


Litho іп USA. 


Replacement "S" terminal clips and motor terminal 
studs are soldered to winding leads. Use new sealing 
washers when assembling the selenoid. 


Tractor and Loader = JD302 
ТІМ-7088  /Mar-74] 


f—Main Contact 
2—Conlact Finger 


3—Contact Finger Height 
Abowe Main Contact 


Ag. TISCTHU Terminal Contact Finger 
ASSEMBLY 


To assemble starter, reverse the disassembly pro- 
cedures 


Lubricate splines and drive end of armature shaft 
with БАЕ 10 engine od. Heavier ad may cause failure 
fo mesh at low bemperature. Lubecate the bearing 
surfaces of ihe center bearing, drive end frame, and 
commutator end frame with Deica-Remy lubricant 
Мо. 1960954 


Wilh overturning clutch in place, install pinion stop 
with сирре side Out amd rebainimg rng 


Proceed as Tollaws when assembling retaining ring 
and pinion stop on shaft. 


Litho іп JSA 
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тіні 
1—Aetainang Ring 
Fig. 1ZsFonmamg Ananing Ring aver Shaft 


1. With the pinion stop placed over the shaft 
(cupped surface facing the end of the shaft), fone 
the retaining ring over the shaft with а light hammer 
Blow and slide ring into the groove (Fig. 12). 





1—Pinicn Stop 


?—Rataining Ring 


Ag. ІЗ. жетұу Pinon Siop over Retaining Hung 


ай Electrica! Syshem 
15-10 Stenting System 


2, Ta force the pinion stop ower Ihe ring, place a 
suitsble washer over the shaft and squeeze with 
pliers (Fig 13]. Remove the washer. 


Carefully install field frame во that brush holders 
are пої broken. Align brushes with commutator and 
һап brushes 


Iit is necessary to seat brushes, use Mo. 00 
sandpaper. Clean all dust from staring motor. 





1—Piece of Paper 


2—Brush Attaching Soraw 
Ға. 74-Тезіте Бша Sang Галак 


Place a piece of paper under the brush (Fig. 14). 
Hook а spring terrsion scale on the head of the brush 
attaching screw. Pull the scale on a [me parallel to 
the brush and nete the reading when the paper is re- 
leased, Minimum brush spring tension is 35 ounces 
1992.25 gl. Bend springs if it is necessary to adjust 
the tension. 


Pinion Clearance 


The pinion clearance cannot be adjusted but 
should be checked alter reassembly of the starting 
matar to insure proper clearance. improper clearance 
is an indication of worm parts. 
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Tò check pinion clearance use the following steps 





Fu. J5-Lueus for Checa Pion Charice 


1. Disconnect the motor Некі coil connector Fom 
the solenoid motor terminal and insulate it care- 
fully. 


2. Connect a battery, of the same voltage as the 
solenoid [12 volt). fram the solenoid switch lar- 
minal to the solenoid frame (Fig. 15). 


3. Momentardy flash à jumper lead from the sole- 
Reid motor terminal to solenoid frame. This will 
shift the pinion into cranking position and it will 
remain so unti Ihe battery is disconnected. 


Tractor and Loader - JDSOZ 
TM-1089  (Dec-78) 





Jud BM 


1—Pinian 3—Feeler Gauge 
2—Pmion Stop 


Fig. (é+Chacking Prom Clearance 


4. Push the pinion back towards the commutator 
end as indicated by the arrow іп Fig. 16 to 
eliminale slack movement. 


5. Measure the distance between pinion and pinion 
stop. The clearance should be between 0:010 
meh and 0.140 inch (0.25 and 3.56 mm]. 


INSTALLATION 





pager 

1—Selenoid 4—Siariing Motor 

2--Баяйіме Battery 5—Used on Gasoline 
Cable Tractors Оту 


3—Wire Harness 
Ең. 17-5Soienoid Connections 


Install starter. Connect wiring harness and positive 
battery cable (Fig. 17]. 


Connect batiery ground cable. 


Litho in LSA, 


Electrical System 30 
Starting System 15-11 


NEUTRAL START SWITCH 


These units are equipped with a neutral start switch. 
This switch prevents unit from starting with shift lever in 
any gear. 


The switch із mounted en the transmission case 
near ihe transmission ail fillar сар. 





152452 
2— Aluminum Washer 


Fig. 38-Meufra! Start Switch 


The switch е normally open. The switch clases 
when nipple is depressed, thus completing the current 
path tà starter when starting unit. 
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Adjustment 
Put shitt lever in neutral 


Insiall neutral start switch with a minimum of опе 
washer 
r 


Adpusi ihe swich by adding washers (2, Fig. 18), 
опе at a time, until switch continuity ік lost. 


IMPORTANT: To insure correct adjustment of 
the switch, tighten the switch to 20 to 25 Ib-ft (28 to 
3.5 kg-m) EACH TIME a washer is added or re- 
moved during the adjustment procedure. 


Continuity Is lost when a test light will not light 
or an ohmmeter indicates an open circuit (по 


ohmmeter needle movement). 


When continuity is last, remove one washer and 
tighten switch to 20 to 25 Ib-ft (2.8 to 3.5 kg-m). 


Move the shift lever on amd out of gear several times 
ta insure the neutral start switch is closed only in ihe 
тешга! or park position 


Connect wine leads to switch, 
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GENERAL INFORMATION 


The 12-volt ignition circuit on gasoline tractors has 
a dislributor, coll, spark plugs, key swilch, resistance 
wine, Starting motor solenoid switch, battery and con- 
necting wires. 


Coil 
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1—Sealing Nipple 
High Tension Terminal 
3—Coil Cap 


Fig Т-тин Cost 


The ignition coil (Fig. 1) is a pulse transformer thet 
steps low primary circuit voltage up іо a high second- 
ary volage of approximately 4,000 to 10,000 volts 
The coil may produce up іс 25,000 volis, 


The primary windings, a few hundred turns of 
heavy wire, and the secondary windings, many thou- 
sand turns of fine wire, surraund а salt iran core. А 
soft iron shell encloses the windings and core. This 
assembly is inserted into а one-piece зівеі case, 
which is filled with nil and һегтейсайу sealed by a 
сой сар of moulded insulating material. The cap con- 
tains ihe primary and secondary terminals. 
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Group 20 
IGNITION SYSTEM 





Fig. 2-Disiribuiar 


The distributor is mounted оп the righi-hand side 
of the engine and is driven by the camshall at one- 
hall engine speed. The distributor consists of a hous- 
ing, breaker plate assembly, dust cover, rotor, distrib- 
utor сар, and a drive shall to which is attached the 
centrifugal advance mechanism and breaker cam 


The distributor has three functions. First the break- 
аг cam and contact points close and open the prima- 
ry circuit, thus causing the ignition coil to produce 
high-voltage surges. Second, the distributor, geared 
to engine rotation, limes these surges by means of a 
centrifugal advance mechanism. Third, the distributor 
directs each high-voltage surge 1o the proper spark 
plug. 


30 Electrica! System 
20-2 igion System 


The breaker plate carries the breaker lever, con- 
lact support, and condenser. When the cam is rotal- 
ed, each cam lobe separates the contact points to 
produce à high-voltage surge. The condenser, con- 
nected across the contact points, functions to pro- 
duce a quick stop of the primary current and to 
prevent arcing across the contact points. 


Resistance Wire 


The ignition resistor is а special resistance wire in 
ihe engine wiring harness between the cl and the 
sgnition switch. The resistance wire has a braided in- 
sulgtion covering and a resistance of 2.2 ohms 


When the engine is running, the resistance wire is 
connected in series with the cod and reduces voltage 
at the coil. To provide a betier spark when starting, 
the resistance wire 15 bypassed and battery voltage 
of approximately 10 volts is applied to the сой This 
is accomplished when the starter is operating by cur- 
fant flowing from the “A” solenoid terminal of the 
Slane through fhe resistor bypass wire to the col, 


Spark Plugs 


Spark plugs ignite the fuel mixture within the cylin- 
ders, The spark plugs are one-piece, 14 mm plugs, 


Premature spark plug failure is usually caused by 
using a plug that is too hot or foo cold. А spark plug 
that is too hot will have severe erosion al е elec- 
trades and blisters at the insulator fip. A spark раң 
ihal is too cold will usually have carbon and oil toul- 
ing. This is indicated by black carbon accumulation 
on the insulator. Lead fouling, a tan powdery deposit 
on the insulator, results Irom Іше! with a high lead 
content аг low engine speed wilh a fight load. The 
next hotter plug may comect lead fouling. 


Spark plugs in their proper heal range will have a 
grayish tan powdery deposit on the insulator and 
electrode erosion confined fo the spark gap. Spark 
plugs listed in the tractor parts catalog salisty normal 
heal range requirements under average field condi- 
lions. 
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DISTRIBUTOR 


REMOVAL 





i—RBeference Mark 2—Clamp 


rig. 3-Düginbufor Reference Mark 


Plate a reference mark on distributor and cylinder 
block. Remove destributlor cap. Turm engine until rotor 
points to Мо. 1 cylinder and "TOC" mark on crank- 
shalt pulley із aligned. Remove distributor 


TESTING 





1—Primary Insulated 
Terminal 
2—Bplit Bushing 


j—Flexible Drive 
Coupling 


Fig, -DsNibulor Mounted in Syncragraph tar Tasting 


If a syncrograph-type distributor tesler ы available, 
mount the distributor on it and follow the manufactur- 
er's instructions io make the following tests. 


Tractor and Loader - JD302 
TM-1089 ([Mowv-73) 


Contact Point Test 


бей syncrograph controls according to manufactur- 
er's instructions, Rotate chuck until contact points are 
closed. И reading оп cam angle meter is not near the 
"SET; line, clean or replace the point assembly. 


Poor Insulation or Leakage Test 


Revolve chuck by hand until contact points are 
open. The cam angle meter reading should be zero. 
If not, a leak or partial graund exists. Common caus- 
es are poor primary terminal insulation, shorted con- 
denser, poor insulation on breaker arm, or short 
between breaker arm and breaker plate. 


Breaker Spring Tension Test 


Set syncrograph conirots, according ip manuftaciur- 
ers instructions, tà «һам ihe distribute firing pattern 
and to drive ihe distributor shaft. clockwise [when 
viewed from drive end), Operate distributor at 1200 
грат. 


lf a faint flash of light precedes the regular flash, 
the breaker spring tension is weak or the breaker 
arm is binding. 


Checking Cam Lobes 


With syncrograph set in same manner as for test- 
ing breaker spring tension, operate distributor at 950 
rpm. All firing positions should be 120 degrees apart. 
lf firing position spacing is 118 degrees or less, the 
cam is excessively worn and should be replaced. 


Checking Centrifugal Advance 


Set syncrograph to show firing positions. Operate 
distributor at 100 rpm and set dial so that one firing 
position is at 0. Then check distributor advance at 
the speeds given in chart below. 


Rpm 200 
Advance 0° a 15° 


risaiN 
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Mount distributor so that it is driven directly by syn- 
crograph drive (remove flexible drive). Connect syn- 
crograph lead and operate distribulor al 950 rpm. 
Grasp distributor and shake distributor case. Any var- 
iabions in firing position will indicate worn bushings er 
shaft. 


Condenser Test 


Use a condenser tester to check condenser for 
each of the following: 


1. Breakdown or leakage of insulation. 


2. High series resistance of condenser lead and its 
connections. 


3. Capacity of condenser plates, which should be 
0.18 to 0.21 microfarads. 


REPAIR 


1—Сар 

2—Figtor 

2—01 Cover, with Felt Seal 
4--Маеһіпе Screw (Но. 8 x 3/787 
5—Breaker Point 

&-—Machins Screw (Мо. 6 x 5/227] 
T—(Condenser 

Breaker Plate Assembly 
Primary Lead 

1Tü—Cam and Stop Plate 
ii—Gowvernor Weight Spring 
12—Weight [2 used) 





16—Lock Washer (2 used) 


(2 used) 





Fig. 5-Disifbutor 
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Disassembly 


Disassemble distributor only as far as necessary to 
repair or replace defective parts (Fig. 5). 


Remove breaker plate assembly with points and 
condenser. Detach point assembly and condenser. 
Push grommet fram outside to inside of housing and 
remove distributor wire, 





i—Sprimg Pan 


2— Drive Gear 


Fig. &FAolor Posion Marked ол Shaft nd Orve Gear 


Mark rator position on both the shall and drive 
gear (Fig. 5). Ініме spring ріп from drive gear. Aie- 
move gear, thrust washers, shaft with cam, and ad- 
vance mechanism 


Disassemble advance mechanism by removing 
cam retaining ring, weight springs, cam. cam spacer, 
and advance weighis. 


Clean and inspect distributer сар, rotor, and dust 
cover. NEVER clean with any type of degreasing 
compound. Check rotor tip amd Terminals inside of 
cap for excessive burning away of material. Too 
greal a clearance will place a greater strain on the 
eo, 
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Bushing Replacement 


Remove breaker plate assembly. Push grommet 
fram outside to inside and remove distributor wire. 
Mark rotor position on the shaft and the gear (Fig. 6). 
Drive spring pin from gear. Remove gear. thrust 
washers, and shalt with cam and advance mecha- 
nism. 


Remove old bushings and carefully install new 
ones 0.094 inch [2.38 mm] below the housing sur- 
face. Use an arbor with a pilot that is 0.5001 to 
0.5003 inch [12.703 іп 12.708 mm] in diameter and 
1 inch [25.4 mm] long. 


Remove grease hole plug and drill lubrication hole 
іп top bushing. Clean and deburr bushing. Pack new 
wick with cam lubricant or similar high temperature 
lubricant. Install plug. 


Check advance mechanism for wear. A worn cam- 
shalt gear can cause excessive wear on advance 
mechanism. If cam was removed, lubricate shaft and 
bearing surface of cam with cam lubricant or high 
temperature lubricant, 


Drive Gear Replacement 


When installing a new drive gear, place gear on 
shaft and finish drilling spring ріп hole with a 
1/B-inch [3.175 mm] «drill. 


Contact Points 


Replace breaker plate assembly if the pivot post is 
loose or worn, 


Check contact point condition. See Chapter 
8 of FOS Manual 20—ELECTHRICAL 5Ү5- 
TEMS for point servicing information. For 
emergency reconditioning of points, hone 
contact surfaces and clean ihe contacts. 





Align the points and set point gap іс 0.018 to 
0.022 inch [0.46 to 0.56 mm] (967 ta 102° cam 
dwell). 


Tractor and Loader - JD30g 
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Assembly 


Install cam spacer on shaft and weight plate as- 
sembly. Fill upper housing bearing lubrication hole 
and lubricate bearing bore of cam and the advance 
weights wilh a cam lubrscant or ather suitable high- 
temperature grease. Install advance springs, weights, 
cam and cam retaming ring, 


Lubricate the drive shai with SAE 20W od and 
place the outer and inner thrust washers on drive 
shalt. Install drive shaft in distributor housing. Place 
inner and outer thrust washers, spacer, and drive 
gear on distributor shaft. Install spring pin with ane 
end of spring pin exposed [0.060 inch [1.52 mm] 
max. to indicate postion of rotor. Distributor shali 
end play із 0.002 10 0.010 inch [0.05 to 0.25 mml, 





i—Spring Attaching Screw 


Fig. F-Cheching Breaker Sonig Tension 
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Install breaker plate, distributor wire, condenser, 
and point assembly. Check point alignment. Bend 
only the stationary contact to align contacts. Set the 
contact gap to 0.020 inch [0.51 mm]. Check breaker 
spring tension with a scale and pull on а line perpen- 
dicular to the contact face, The tension should be 17 
іс 22 ounces [481.95 to 623.70 gl at the center of 
contact ог 19 to 24 ounces [538.85 іп 680.40 gl 
when measured beside the contact (Fig. 7), Spring 
may be adjusted by siding in or out on the attaching 
screw of by bending the spring. 


The contacts should be cleaned with a few drops 
of lighter fluid on a strip of lint-free cloth. Then pull a 
dry strip through points іп remove residue. Observe 
caution when using lighter fluid. IT present, oxide on 
the points can be removed with в cloth soaked in 
water. 


Apply a trace of cam lubricant to the cam, DO 
MOT OVERLUBRICATE. 


TEST AFTER ASSEMBLY 


Mount distributor іп syncrograph, using Пехіме 
drive connection. Gannaecti lead to distributor terminal. 
Turn switch to "CAM ANGLE.” With contact paints 
closed. adjust "SET" knob until pointer is at "SET" 
on meter dial, 


Operate distributor at 850 rpm. Cam angle should 
be 86 to 102 degrees. Do not set contact gap out- 
sade of limits of O.018 to 0.022 inch [0.465 to 0.56 
mim) to obtain specified cam dwell Replace cam il 
difficulty is encountered. 


Correct point opening can be sel with а feeler 
gauge only when points аге new of in good condi- 
fion, because of the irregularity of warn points. 
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If centrifugal-advance mechanism was disassem- 
bled, recheck the advance on the syncrograph as 
previously discussed. 


Hf after weights are clean and free of binds, it is 
necessary їо adjust the distributor advance, bend the 
outer spring support. The light spring contras desirib- 
utor advance below 400 mm. The heavy spring con- 
trois most of the distributor advance between 400 
and 1200 rnm. 


INSTALLATION 


To provide a good electrical ground, the distributer 
maunting must be clean. With rotor and housing in 
same ровіһап as when removed, install distributor. 
Ling up reference marks scribed during removal (Fig. 
4). To prevent sezing of bearing, make sure that dis- 
tribulor is al! the way down and that the drive gear is 
properly meshed with the camshalt. 





TIIBGSN 
Eig S-ndexing Disinbutor 


H іп doubt about proper distributor position, use the 
following procedure. With Мо, 1 cylinder at top center 
on compression stroke, position rotor arm 75 de- 
grees clockwise (view from roter end of distributor) 
from primary lead (Fig. В). Install distributor so that 
primary lead points toward the engine and is perpen- 
dicular to center line of engine. When correctly en- 
gaged, the rotor arm will be approximately 50 
degrees from the primary lead. 
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Install and tighten distributer clamp sa that engine 
may be run. Connect coil-to-distributor primary lead. 
Install dust cover, rotor, and distributor cap. Spark 
plug cables are installed in distributor cap in engine 
firing order (1-2-3). 


TIMING THE DISTRIBUTOR 
See Section 70, Group 15. 


COIL 


TESTING 


Check top of coil for carbon tracks or cracks which 
can cause current leakage, resulting in poor perform 
ance. Check for clean, ight connections. 


Test the coil in a cail tester. Test the coil when it is 
hot and also when cold (сой usually takes 15 min- 
utes to heat up), Call primary current draw, is 4.2 to 
4.8 amps al 6.0 volts. 


When installing the сой, connect the distributor prl- 
mary lead із ihe negative (—) coil primary terminal. 


SPARK PLUGS 


REMOVAL 


Blow dirt and trash away from spark plugs. Be 
sure to protect your eyes from flying particles. 


Pull spark plug cables from spark plugs. Grip cable 
at terminal not on the cable. Use a suitable spark 
plug socket (deep-well type) to remove the spark 
plugs and gaskets. 


Tractor and Loader - ЗОР 
ТМ-1088 (Мау-73) 


REPAIR 


Discard plugs that have cracked insulators, badly 
eroded electrodes or are olherwise defective. 


И іпересһоп shows cables have deteriorated ingu- 
lation of broken strands, replace with new cables. 


Cleaning 


Н spark plugs are suitable for further use, clean 
them. If spark plug condition is questionable, replace 
plugs. Excessive fuel consumption in an engine with 
old, dirty plugs. will soon exceed (he cost of new 
plugs. 


After cleaning spark plugs, brush threads with a 
wire brush or a wire brush buffing wheel. 


To remove insulabng deposits and erosion fram 
the electrodes, file them with a small Паси! contact 
Ше. The electrodes should have flat, parallel sur- 
faces. 


Setting Spark Gap 





Fig. 8-Samng Gan Clearance 


Using a wire-type gauge, set spark plug gap by 
bending the outer or grounded electrode only (Fig 
98). The spark plug gap should measure 0.025 inch 
[0.64 mm]. Test plug in a spark plug tester to com- 
pare its efficiency wilh a new plug. 
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INSTALLATION 


Thoroughly clean the spark plug mounting surface. 
Any foreign material on this surface retards flow of 
spark plug heal, makes a poor electrical ground and 
compression seal. 


Install and tighten plugs to 35 b-t torque [4.84 kg- 
m]. Push spark plug cable boots all the way on spark 
plugs. 


30 Electrical System Tractor and Loader - JD302 
20-8 ignition System. TM-1089 (Nov-73) 





Litho im U.S.A. 


Tractor and Loader - J0302 


ТМ-1088 (Mar-75) 


GENERAL INFORMATION 


Refer to Fig. 7. Section 70, Group 15 for testing 
and wiring schematics for the gauges and switches. 





1—Engine water Ф Еше! Gauge 
Temperature §—Tachameter 
Gauge 6 Horn Switch 

2—Altemaior indicator f—(Cigar Lighber 
Lamp й—Кеү Switch 

i—Engine ОШ Pressure Light Switch 


Indicator Lamp 
Емі. tiine Pane! 


Alternator Indicator Lamp 


The allernalor indicator lamp will fight when the 
key switch is in the "ACC" or “IGN” position. When 
the key is turmed to the "ST^ position and the engine 
cranks the lamp will go out. If the lamp comes on 
when the engine із running, the alternator is not 
charging. In thes case, stop the engine and trouble- 
shool (he electrical system. 


The replacement bulb Wade number із 1895H. 


Litho in ULSA. 


Electrical System 30 
Gauges and Switches 25-1 


Group 25 
GAUGES AND SWITCHES 


Engine Oil Pressure Indicator 
Lamp 


The engine oil pressure indicator lamp will lsght 
when the key switch is in the "ACC" ar “IGN” posi- 
tion, When the key is tumed to the "ST" position and 
the engine staris the lamp will go out and should re- 
main out. if the lamp comes on while the engine is 
running, shut off the engine and diagnose the trou- 
ble. 


The replacement bulb trade number is 189586 


Engine Oil Pressure Switch 


The engine ail pressure switch is jocated at the 
rear of the engene on the right-hand side. The swilch 
will close af 5.5 to 10.5 nsi. 


Cigar Lighter 





Fig. 2:Resemng Cigar Lightar Circuif Bnaakar 


If the cigar lighter fails to operate, Hs circuit break- 
er may be open and must be reset. Lit up cowl door 
for access to back of instrument panel. Than insert à 
wire in the small hole at ihe rear of the lighter (Fig. 
21. 
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Key Switch 


Fig. 3-Key Switch Position 


The key switch is a sealed unit and cannot be 
repaired. 


In position (1) the "ACC" terminals are energized. 


In position (2) the key switch is in the "OFF" pasi- 
tion and the key can be removed. 


іп position (3) the “НЗМ” and "АСС" terminals are 
energized. 


їп position |4) the "IGN" and "ST" terminals are 
energized and the “G" terminal is momentarily 
grounded, A spring in the switch will automatically ге- 
turn the switch back іп posibon (3). 


Light Switch 


The ight switch "BAT" terminal is energized by the 
key switch "ACC" terminal. Ta bypass the Key switch 
remove the purple wire from ihe “БАТ” terminal and 
install the unused red wire coming off the circuit 
breaker 
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In "W^ position the "BAT" and "WW" terminals are 
energized. In this position the warning lamps will be 
lit. 


In “F” position ihe "BAT", "HD", and "FL" termi- 
паб are energized. In this position the front. Paad- 
lights are lit and the rear combination fiood and 
taillight iS lif as a white flood bghi. 


In "H" position the "BAT", "HD". "TL" and "W^ 
terminals are energized. in this position the head- 
lights are on bright, the warning lamps are lit, and 
the rear combination flood and taillight is Bl аз a red 
tailight. 


In "H'" position the same terminals are energized 
and the same fights are ІП as in "H" position. The 
only difference is that the “HD” terminal is energized 
through a one ohm resistor and the front headlights 
are dimmer. 


Lights 
Failure of lights to burn may be caused by a 
bumed out unit, broken wire, a disconnected wire, 


switch failure or a tripped circuit breaker il light 
switch is wired bo circuit breaker. 


The replacement lamp trade No. for the iront head- 
lights is 4411. 


The replacement lamp trade Мо. for the rear com- 
bination flood and taillight light is 4428 and the bulb 
No. is 1003. 


The replacemen! bulb trade Mo. for the warning 
lamps is 1156. 


Flasher 


The flasher unit for the warning lamps is located 
inside ihe instrument panel it is energized by ihe 
light switch "W^ terminal. 


Tractor end Loader - JOOU 
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Circuit Breaker 
The wiring for the electrical system Is protected by 
a 20 amp circuit breaker. 


,H the circuit breaker opens because of a short cr- 
cui of overloading the electrical system will fed, 
When this oocure, ium off the key switch, and wait 
one manute. The circuit breaker wil rest itself. 
Fuel Gauge 

The fuel gauge is contralied by a sending una bo- 
cated їп the fuel tank. 


The fuel gauge is energaed by the "ACC" terminal 
of the key switch through the alternator and engine 
öil pressure indicator lamps. 


Horn Switch 


The horn switch is wired to the hol terminal of the 
circuit breaker. 


Horns 


For information about the type "OC" air tone horn, 
see FOS Manual “ELECTRICAL SYSTEMS". 


DASH REMOVAL 
Remove left and rignt-hand cow! panels and door 


Remove batteries. See “Battery Removal" in 
Group 5. 


Disconnect speed control linkage from right and 
lelt side of ihe dash. Disconnect reverser linkage. 
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Disconnect main wire harness iram all canmections 
оп the engine (main wire harness will have to come 
off with dash), Disconnect all connections at the ligh: 
switch. Tag all wires for easier installation. 


Remove transmission сазе shield and disconnect 
wras from start-salety switch. 


Remove ail attaching screws and remove cesh, 
GAUGE AND SWITCH REMOVAL 
Remove left-hand cowl panal- 


Remove batteries. See "Battery Removal” in 
Group 5 of this section. 


DISCOMMEC! wires песеввагу to remove celectve 
gauge or switch 
DASH INSTALLATION 
Lise reverse procedure of removal. Refer іп Sec- 
lion 70, Grows 15 far wiring schematic if needed. 
GAUGE AND SWITCH 
INSTALLATION 


Install new gauge or switch. Connect wires te- 
moved. Refer to Section. 70, Group 15 for wiring 
schematic if needed. 


Insiali batteries. See "Battery Installation" in Group 
8 of this section. 


Install left hand cowl panel, 
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Group 30 
SPECIFICATIONS AND SPECIAL TOOLS 

BATTERIES 


SPECIFICATIONS AND TORQUE VALUES 


Battery ground... ПОНЕ" 1777107 
Full charge specific ‘gravity [conected і inr е 80 43 126. "Cl elactodo temperature... аганын нанын ea 
Maximum variation bebween cells during dide gay iesi m Жетер points)... т „0.050 
High-rate discharge test iminamum reading) .. mc" — 90 volts 


When replacing the batiery(s] use the Jahn Deere battery or is equivalent shown in the following chart 


Cald 
Cranking Aegerve 
AMPS Capaesy 
Jahn Deere БС! ІГЕ -2gF (Minutes. at 
Volts. Part Number Group |- 17.87€] [— 28.88] 25 атра] 
12 ARB?33B8 24 370 300 108 


SPECIAL TOOLS 


Convenience Tools 


Teal Төсі Humber Use 
ТҰ-41337 [10 атр)" Change battery and 
ТҮ-1338 [15 атр)" booster io start 
TY-1338 (30 amp)" engine. 

"T TY-1340 (100 amp)" 





Fig. T-Battevy Changer "Order from your John Deere Dealer 
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BATTERIES 
SPECIAL TOOLS—Continued 
Convenience Tools—Continued 
Taal Tool Number Use 


xxx Check specific gravily 


D-24001 MO To check battery inlernal condi- 
lian 





Ян 
Fig. J-Bafery Tester 
CHARGING SYSTEM 
SPECIFICATIONS AND TORQUE VALUES 


Alternator 
a ааа 12 volis, 35 amps 
Стошыі............ , eo  Megative 
Stator шігеігні..--........................... Wye 
1 - Brush Minimum tengih 

beyond halder. |... ....... 1T/4-ipnch (6.25 mm) 





Fig. 4-Bragh Length 
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CHARGING SYSTEM 


SPECIFICATIONS AND TORQUE VALUES—Continued 


i 1 - Brush screws essen meld ір 30 [Б-П 
[0.230 to 0.346 К-т] 
2 = Through bolts sees ta 60 Ibin 


- [0.578 to 0.601 kg-m] 





Tarr obs 


Aig. 5-АПетпажг Brush Sorews ang Through Bois 


1 - Pulley пш...................@ 10 50 ЇЇ 
15,530 to 6.913 kgm] 





SPECIAL TOOLS 


Essential Tools 
Tool Number Use 


— To test diodes 





TaIF ed ar 
Fig. 7-Айшглийлг Dione Tester 
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CHARGING SYSTEM 


SPECIAL TOOLS—Continued 
Essential Tools—Continued 
Tool Tend Number Use: 





(, 
EET 


Еш PARED ANemaler Service Toa Se 


1-4-2032" To install front bearing 
2-А-208" То install rear hearing 
То install front housing 
3-A-207* То install front bearing 
4-A-216* To remove rear bearing 
5-A-201* Ta install rear bearing 
&-A-2090* To install front housing 
7-А-2П6" То install rear bearing 
8-A-2n5* То install front housing 
Convenience Tools 
D-19001 TT To test brushes, rotor, 


statar, and diodes. 





ТЕРГЕ 


“Tools are part of АРООЦП Alternator Senice Too! Set 
Fig. 8-Vpitmetar, Ünmmeter. Ammater атм cannot be purchased mdividualy. 
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STARTING SYSTEM 


SPECIFICATIONS AND TORQUE VALUES 
Мо Load Test 


Motor Tesi Min. Мах. Min. Мах. 
Ha. Valls Amps Ampa RPM RPM 
1108319 (Gasolina) ай БЕ” ап" 3500 p000 
1107871 (Diesel 5.0 ag 14ü0* 8000 13000 
"Incíuces solenoid 
Solenoid Test 
Puli-In (current draw at 5 wolis}. sse TEE EUER EE E PANE. ЕНЕ ДЕН .13 to 15.5 amps 


Hnld-In (current draw at 10,0 KU E DECRE IUE Miner T to 16.5 amps 


Solenoid 


1 - "R^ terminal contact height ..... 1/16 to 3/32 in. 
[0.792 to 2.383 mm] 





Fig. J0-Soenoid “Н” Termina? Contact Нед! 


Starting Motor - Model No. 1108319 
and Model Мо. 1107BT1 


1 - Brush minimum length beyond holder ...5/16 in. 
oj [7.84 mm] 





Fig. if-Brush Length 


Litho in U. S, A, 


30 Еізгіпсі! System Tractor and Loader - JD302 
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STARTING SYSTEM 


SPECIFICATIONS AND TORQUE VALUES—Continued 


1 - Brush spring minimum: tension... d5 oz. 
[382.25 gi 





Ба. TAN ush Sang Tansan 


| - Drive housing bushing 





LD... і : 0.4990 to 0.5010 in. 
“пә. 674 to 12.725 mm] 
Wear ЮізГаПСВ................ь. еген кеннен „0.511 
[12.878 mm] 
Od clearance .......................[Э.ГИК2П to 0.0050 an. 
[0.050 to 0.127 mm] 
Wear tolerance... -~ 0.0170 in. 
[0.431 mm 

2 - Overrunning clutch bushing 
LD.. tL 0.5620 to 0.5630 in. 
[14.274 to 14.30D mm] 
Wear iolerangce usse DPA in, 
[14.579 mm] 


T2:213EY 


3 - Lammautaior end frame bushing 


[Ditties 10 0.5635 in. 

[14 28B to 14.312 mm] 

Fig. 13-Staning Motor Wear 1пїегапсе........................ „05730 іп, 

[14.554 mm] 

Oil clearance ooo О.ООРО te 0.0050 іп. 

doo 050 із 0.127 mm] 

Wear talerancee _...............-.....- -0.0160 in 

10.406 mm] 

Neutral Start Switch Tighten 10..................................-- 20 із 25 Ib-ft 


(2.8 to 3.5 kg-m) 
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STARTING SYSTEM 


SPECIFICATIONS AND TORQUE VALUES—Continued 


1 - Pinion clearance .....................0.010 to 0.140 іп. 
[0.25 іп 3.56 mm] 





Fig. [Finan Clamrance 


SPECIAL TOOLS 


Convenience Tools 
Toal Tool Number Use 
mammas To undercui armature and 
commutator 





Fig. (ivinnaiwe Ситта сг Turmmg ana 
Litdercutteg Too! 


€ Та insiall overrunning ciubchn 
bushings 


Fig. !á-Pra-Lutricafted Dushing Artur 
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STARTING SYSTEM 


SPECIAL TOOLS—Continued 


Convenience Tools—Cont. 
тын Ton! Humber Ша 
-----. Та test armature for shorts, 
opens and grownds 


— Ta check brush sprimg tension 





Fig. 14-Sanng Tension Gauge 
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IGNITION SYSTEM 


SPECIFICATIONS AND TORQUE VALUES 
i Coil 


Primary winding current 
ШТЕЙ... азаны 0 10 4.8 amps af 6 volts 


Distributor 


Firing position 
Ерегігі....................Г........---əəр.-... TIE TR. 120 
Wear limit... ыла inm анай ыа айы кыны рЫ ы ын ЕТТЕН! 

Cam anglg .........................-..... EL 96 to 102: 

Caentrilugal advance 
2D. еру acea caen iei rnt in rater cdi tima ны ындын гыгы 
AXI тор j стены изи ннан мынаны ашан ананкы лы Ө” 

Condenser capacity ..........0.18 to 0,21 Micrafarads 

1 - Distributor shaft end play...... 0.002 to 0.010 іп 

[0.05 to 0.25 mmi 

2 - Distributor shaft О..........0.4885 to 0.4880 іп. 

[11.662 із 12.675 mm! 





Fig. 18-Déstriputor слаћ 


1 - Breaker spring tension 
Beside contact... suus 18 bo 24 az. 
[522.65 іс 680.48 gl 
Cemer ol contact ............................17 In 22 or. 
[465.95 to 623.76 gl 


2 - Disirbuler past 
GaP icc 0,018 Іп ӘДЕ? [ni 
[0.46 to 0.56 mm] 
Fitting maximum depth ......................... Ф020 In. 
[0.51 тт! 





Fig. J0-Breaker Spring Tamam mid Poir бар 


Litho in Ш.Б. А. 
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Tractor and Loader ~ JD302 
TM-1089 (Nov-73) 


IGNITION SYSTEM 


SPECIFICATIONS AND TORQUE VALUES—Continued 





Fig, 2i-Spnng Pin amd Boshing 





Ға 2z-Hnior and Pamay Lead Position 
Before баа бент 


Litha in Ш. S.A, 


1 


- Distance spring pm protrudes 


irom drive Пёа'.............................0.]6й іп. max. 
[1.52 mm] 

: Depth to press bushings into 
housing snn балана ніналааіласа ніл: CREM іп, 
[2.388 mm] 
“ШІ... ПЕМ: ір 0.5008. in 


12.708 іп 12.720 mm| 


Wear tolerance ........... ,0.5030 in 
[12.775 mmi 

- Hator and primary lead position 
belore installation .. НЕЗ 


Trach and Loader - JD302 Electrica! System 30 
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IGNITION SYSTEM 


SPECIFICATIONS AND TORQUE VALUES—Continued 
Spark Plugs 


ESI. EE 14 mm 
2 = PAR. oir ee edaria autas dad ENG. ІП, 
[19.05 mm] 
Е aA 0.025 in. 
[0.64 mm! 
& = ТОЦШа.........ш.шошышызашашашшадаыашанла cok ВЕЙ: 
(6.84 kg-m] 





Tool Төс! Number Use 
T То test col curent draw 
and condenser capacity 





Оо ai To check spark plug gap 





Fig, 25-5park Plug Gap Gauge 
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IGNITION SYSTEM 


SPECIAL TOOLS—Continued 


Convenience Tools—Cont. 
Tool Too! Number Шве 


e To test distributor cam dwell 
angle and centrifugal advance 


нанава To check breaker spring tension 





Ре. 27-Брлімі Tension Gauge 


Litho in Ш, S.A. 
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IGNITION SYSTEM 


SPECIAL TOOLS—Continued 
Convenience Tools—Cont. 
Tool Tool Humber Lee 


——- То press bushings into 
distributor housing 





гата 


Fig. 28-Bushing Arbor 


GAUGES AND SWITCHES 


SPECIFICATIONS AND TORQUE VALUES 


Bulbs 
Indicator атр... 18959 
Front ghis cece 4411 
Rear combination light 
Sealed beam ............................ 4428 
Warning Інітіре....................-.... 11568 


Circull Вғаакеғ .............................. 00 amps 
Reset Ііте................................. 1 minute 


Engine ail pressure switch ............ clases below 
5.5 10 10,5 psi 
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POWER TRAIN 
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GENERAL INFORMATION 
Single Stage Clutch 


A single-stage clutch is used on all tractors except 
those equipped with continuous-running PTO or 
standard ransmission 


The assembly is attached to the rear of the engine 
flywheel and consists of a single spring-loaded, dry 
disk-type clutch with friction facings riveted or bond- 
ed to either side of the driven disk. 


Dual Stage Clutch 


A dual stage clutch is used when unit is equipped 
wilh cantinuous-running PTO ar standard transmis- 
sion. The assembly contains a single stage engine 
clutch mounted against the flywheel and a single 
slage PTO clutch mounted in tandem with the engine 
clutch. Each consists of a dry disk-lype clutch with 
friction facings bonded or riveted to the driven disks. 
When in engaged position, the engine clutch friction 
facings contact the rear surface of flywheel and 
clutch plate. PTO clutch facings contact the power- 
shaft clutch plate and clutch cover. 


The engine clutch or front clutch supplies engine 
power to the transmission through the transmission 
cluich =ћай, PTO clutch or rear clutch supplies pow- 
ef {б the power take-olt. 


CLUTCH AND CONTROLS 
Removal 
Disconnect battery ground strap. Drain oil from 


Iransmissian. 


Disconnect all connections between clutch housing 
and engine as outlined under "ENGINE REMOVAL," 
Secbon 20, Group 5. 


Disconnect main hydraulic pump pressure line а! 
lae or elbow on right side of transmission case. 


Litho in USA, 


Tractor and Loader - JD302 
TM-1089 (Пес-ҒВ) 


Group 5 
CLUTCH ASSEMBLIES 


Remove retainer from main pump inlet fine and 
reservoir return line at front of clutch housing. 


NOTE: Па mat lose check vaive іп end of main 
pump imet line when pulling fine. 


Disconnect power steering pressure line trom 
steering waive. 


Insert wooden blocks between front axle and front 
end support to Евер tractor from tipping. 





1—JHDGG-24 Support Stand 


z—JDG-2* Support Stand 


Fig. 1-Велігипа Engine with Front End 
Supoeort Fron (міз Housing 


Мойну JDG-2K tractor spitting stand by slotting 
one hole in each side of stand so thal two cap 
screws may be installed im each side of flywheel 
housing. Position stand on engine flywheel housing 
pads as shown іп Fig. 1. 


Support rear half of tractor with JDG-24 splitting 
stand and remove engine іп clutch housing attaching 
бар screws and roll engine with front end support 
away fram clutch housing as shown in Fig. 1. 


Remove right and left footrest from tractor. Also ге- 
move clutch return spring. 


Tractor and Loader - JD3O2 
ТМ-1089 (Моу-73) 


Remove transmission case shield 


Пізсаппегі rear wiring harness and starter salaty 
switch lead. 


.Disconnect brake lines from brake valve. 


Remove transmission shift cover, Іп remove one 
shift cover attaching сар screw (see inset in Fig. 2) 


Remove transmission-hydraulic of filler, Remove 
attaching cap screws and separate сиіп housing 
from transmissson 


Do по! lose O-ring packings in clutch housing 
Mounting surface. 


Litho in Cs. 4, 
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SINGLE STAGE CLUTCH 







EN 


ИШТ» 


2 ее 
ұлымнан А xs 


os 
с» 


a 


D % 
p: 
(9) % 
E 
= 
“ 
Я 
d. | 
E 7 
Et - ЕСІ 
MUTET 
ТЕЁЙДЇЙ СА 
i1—Drwe Shafi 5—Driven Disk S-—Chuich Shah with Fork 
2==ВНеїшгп Spring Б--Нүжіеі and Arm 
j—Throw-Out Bearing Carrier 1--Рінм Bearing Qlü—Carrer Банн 
a—Tnhraw-Dul Bearing B—Pressure Plate 1i—Cluteh Housing 


Fig 3-Cluich Assembly (Single Stage), Colar Shit 


Repair 
Refer to Figs. 4, 5 and 6 for identification of parts Do this by placing the flywheel on a hydraulic press 
and proceed as follows. and applying the load to the levers through а steel 


plate. 
Remove pressure plate attaching cap screws and 
ІН pressure plate and driven disk from fhywheel. Loosen adjusting screw lock nuts. Back out the 
three screws from pressure plate and remove return 
Do not immerse clutch disk in any type of cleaning | clips. 
saluticn as disk will lend to glaze. 
Release assembly by gradually releasing load on 
Place flywheel оп a bench and install pressure press. The clutch may then be disassembled for 
piate. Depress the inner ends of the release levers inspection. 
as far as possible without forcing agains! bracket 
To separate release levers from bracket, first grind 
of peened ends of pivot pins. 
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Tractor and Loader ~ JD302 








TM-:089  (Dec-78) 

a 
1--Ніпа Gear B— Spring i5—Pressure Бірін Zz-Adjustimg Screw [3 used) 
2—Flhyw ini ü—Fark 16—HBracket Z3—Pivat Pin (3 used) 
3—Special| Cap Screw {4 used]TO—Clulch Fark Shaft 17—Spring (B used) 24—Jàam Mul [3 used) 
4—Clutch Disk 1i—Spring Pin [2 used) TE—Clutch Laver (3 used) — 25—5pecial Washer [3 used) 
S-Prnessure Piste Assembly | 12--Гішісһ Fork Shaft Bushing  18—Link (3 used] 
6—Clutch Heheaae Bearing 11—S5pecia| Cap Screw {6 used] 20—Spring Ring 
T—Carriar T4—LocH Washer {Б used) 231—Raetum Clip (3 used) 

Fig. 4-Single Stage Clutch and Бүмһегі {Ма PTO) (Wiheu! Fieverser] 

1—Ring Gear J—Packing 18—Ciuich Fork Shaft 28—Pressure Plate 
$—Flywheel 10— Bearing Carrier Support { 3185593] 29—Pressure Piate Assembly 
3—Ball Bearing Ti—Fork ( -215592) 20—Pivot Pin 42 used) 30—Speacial Cap бегене (4 used) 
4—Cluteh Disk 12—Pin (2 used) ( 315693)  21—ChHch Lever (3 used) 31—Carrier with Bearing 
S—Throw-Out Bearing 13—Carrier | 318693) 22—Return Clip (3 used) (315854. 1 

і 315503] 14--Әресізі Сар Screw {б used) — 23—Jam Hwi (3 used) 22--Гінісһ Fork [315854- ) 
6—Cap Screw [10 used T5—Loek Washers (6 used) 24—5Special Washer (3 used) —X3—Cluteh Fork Shaft 

{ 315683) 16—Bushing 25—Special Screw (3 used) (315654- 1 
T—Laock Washer (8 used)  17—Spring 38— Spring (3 used) MCap бел (4 — 
8-01 Seal 18—Saring Pin 27—Cluich Bracke! (315684- 


Ag. 5-Әлше Stage Cluteh amd Рума (Cominus PTO ar Na РТОН fwilh Ferace 


Lithe in U.S.A. 





Tractor and Loader = JD302 
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E Euzhing 

17-Әресін Cap Screw (6 used) 
12Special Washer [3 weed) 
13—Pressure Plate 
20--Вгасіке! (diese) 


Fig. Single Stage Clutch and Ніреһег! (шіп indeapendenr PTO) (шаһаші гїн? 


Check pressure plate for cracks, warped condition, 
or excessive wear. Check pressure springs in ihe as- 
sembly for damaged, weak, or rusty calls. Each part 
should be carefully inspected for wear and replaced 
il there is any question of its serviceability. 


Pressure plate springs should check as follows: 
Spring (17, Fig. 4)—Free length 3.075 inches 


[77.878 mm], Test length 1.685 inches [42.672 mm] 
al 124 pounds [56.245 kgl. 
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Spring (26, Fig. 5)—Free length 2.445 inches 
[61.976 mm], Test length 1.667 inches [42.926 mm] 
аї 234 pounds [106.140 kg]. 


Spring (23. Fig. &)—Free length 2.396 inches 
[80.706 mm], Test length 1.570 inches [38.878 mm] at 
170 pounds [77.110 kg]. 


Release levers, brackel. and pivot pins should be 
replaced if any wear is found on these parts. Note 
carefully the condition of return clips and replace as 
necessary. 


Tractor and Loader - JD3028 
TM-10B89  /Dec-7H) 


Examine clutch facings. If there is any evidence of 
excessive wear, greasy condition or glazing, replace 
the disk. 


If the splined hub is loose in ihe clutch disk, re- 
plage the complete disk. 


Whenever in doubt as іп the serviceable condition 
of any clutch part, replace it. Normally clutch facings 
should be replaced at the time of every major engine 
overhaul. 


Clean улеа! and examine clutch fiction surface 
for heat checks or other roughness. Remove any 
rough spots. If heat checks are excessive, a new Iy- 
wheel must be installed. 


Check pilot bearing for excessive wear or tight 
spots by rotating inner bearing race with finger. 


Н old bearing is defective, drive out and replace. 
Drive in new bearing (shielded side out) to bottom of 
counterbare with a driver which will contact only ihe 
outer bearing race. 


Assemble release levers and bracket with mew pivat 
pina. 


Peen over ends of pins to secure assembly, Position 
spring іп holes in clutch bracket. 


Place in press and depress the inner ends of the 
release levers as far as possible without forcing 
against bracket. 


Install adjusting screws and jam nuts. 


Using either a cluich disk centering shaft (JDE-52) 
or a tractor propeller shaft, position clutch pressure 
plate assembly over end of shaft and into place on 
rear of flywheel. Long side of driven disk hub 
must face in toward flywheel on units without 
reverser, On units with reverser, long hub must 
face out. 


Install attaching cap screws and lighten securely. 


Litho in LSA, 
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Using a new clutch driven disk, bolt the clutch 
pressure plate and disk to а Tlywheel or fixture and 
adjust the setting of the clutch release levers using а 
ЫП-227 gauge. 





ТЗІМЕТЕТ 


1—Cluich Вава Lever (3 used) 
2—Adpisiment Paint 


3—JD-227 Gauge 


Fag. FAdjusüng Сілеп Mabase Levers 


MOTE: On tractor with reverser, adjust the setting 
of fhe clutch release levers using а 4П-? gauge 


Place ihe gauge over the pressure plate with the 
gauge legs resting on the flywheel (nol on any рог- 
tion of the pressure plate гіт) and with the step area 
pf gauge over a release lever (Fig. 7), Move the ad- 
justing screw in or out to place release levers at the 
proper level. Repeat the above procedure оп the ге- 
maining release leavers. 


After ihe release levers are adjusted and lock nuts 
tightened, exercise the clutch levers several times. 
Recheck adjustment and change if necessary. H the 
levers dropped excessively, ihis process should be 
repeated until the setting Is permanent 


IMPORTANT: To insure proper clutch function- 
ing, the variation in the adjusted height of the re- 
lease lovers should not exceed .О10-іпсћ [0.254 
mm]. 


Coat internal splines af clutch disk with Jahn Deere 
Меуаг-Әае? or a rust inhibitor with ihe same specif 
cations. 
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Tractor and Loader - ОЗО? 
TM-1089 {Dec-78} 


DUAL STAGE CLUTCH 


5—Engine Clutch Plate 





&—Engine Clutch Disk 


&— Springs 
iü—Engine Civich Shaft 


Fig. 8-Ошаг Stage Clutch 


2—Threow-Chul Bearing &—Fhywheal 
Operating Lever 7—Crankshatt 
Repair 


Refer іс Fig. 9 for identification of parts and pro- 
ceed as follows: 


Remove the screws and lock plates which secure 
the clutch cover to the flywheel, and carefully with- 
draw the clutch pack. The engine clutch disk will te- 
main in the flywheel, and can be lifted oul for 
inspection, leaving the friction driving surace of the 
ivwheel readily accessible. Avoid dropping clutch 
disk. 


Lane in USA. 


To remove the flywheel, remove the attaching cap 
screws and separate the flywheel from the crankshaft 
flange. 


Place flywheel on a bench and insta cuich as- 
sambiy, securing with three evenly spaced сар 
screws, Install three long-thread cap screws with 
nuts and washers, Tighten nuts lightly against clutch 
cover and remove the three short attaching cap 
Screws. 


Tractor and Loader - JD302 
TM-1D88  (Daec-BJ 
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is 


i—hing Gear 11—Disk 21—Fork 

8—Fiywheel 12—Chutch Cover 22—Fork Shaft Bushing 
3—Special Cap Screw (4 used) ià3—Lewer Bar (3 used) $3--Fnmrk Shati 

&—Clutch Disk 14--Гар Screw (8 used) 24—Spring Pin (2 used) 
5— Special Bolt (3 used) 15—Jam Mut (& weed) 25--Маяһағ (6 used] 
Сашо Plate i&—Headed Pin [3 used) 26—Spring (3 used) 
7—Clutth Spring |9 used) 17--Сійеһ Release Bearing 27--бөҢеғ Pin [3 used) 
B—Cuter Spring (B weed) 18—Carriar 28—Cluleh Lever [3 used) 
ü—Spring Retainer (3 used) 15—Spring 

10—PTO Clutch Plate 20—Special Dowel Pin (3 weed) 


Fig. S-Engima and РТО Gurb and Fywhesi filth conbnuous diver PTOI fwilhout reverie] 


Remove clutch operating bolt jam nuts and ever 
bars. Loosen jack screw nuls evenly until spring pres- 
sure is released. Remove jack screws and lift aff cover 
assembly. Lift aut clutch components 


Clutch disk facings must be smooth, even and Tree 
from grease, The disk must not be warped, Check 
hub for cracks or loose fiveis and hub splines for ex- 
Cessive wear. 


М facing түгін are Inose or if the facings are worn 
dawn bao the rivets, the disk should be replaced. 


Check friction driving surfaces (see Fig. 10) with a 
straightedge and a feeler gauge. If the surface is not 
true within 0.006-inch [0.1524 mm], or if groove ог 
scores аге present, the plate must be replaced. 


if {һе PTO clutch plate has to be replaced, caretui- 
ly drive the spring retainer cups out with a soft ham- 
mer Support clutch plate area under each spring 
retaimsng cup and install cups. 


Litho in USA. 


тазмеЕф 
1—Feeler Gauge 3—PTO Clutch Plate 
2—Biraighiedge 


Fig. fü-Chesiing Fricbon Surface 
Muh Piste Sia! 


Тёїядаг 
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40 Power Train 

5-10 Clutch Assemblies 
Defectme springs will cause slippage, overheating 

and premature failure of the clutch disks, 


The springs must be free of rust, pitting or distor- 
tion 


Springs should also be replaced if coils which have 
been closest ta the clutch plate are notteably closer 
together than the other сой 


Springs should check as follows: 


Clutch spring 17, Fig, 8) for free length of 3.53 inches 
[B8.7 mm], Tesi length of 1.75 inches [44.5 mm] at 56 
pounds [25.4 kgl). 


‘Outer spring (8, Fig. 9) free fenglh 3.06 inches [77.7 
тт, Test length 1.85 inches [47,0 mm] at 123 pounds 
[55.7 Ка]. 


Check flywheel friction driving sumace for flatness 
belore removal, Use a straightedge and feeler 
gauge. If the surlace is out of true mare than 
0.006-inch [0.1524 mm] of is scored or grooved, the 
Бима must be reconditioned or the Hywheel re- 
placed, 


Check pilot bearing for excessive wear o tight 
epots by rotating inner bearing race with finger. 


tf old bearing is defective, drive out and replace. 
Drive іп mew bearing (shielded side out to bottom af 
counterbore with a driver which will contact only the 
outer bearing race 


Position engine clutch disk in fiywheel, long hub 
down. Insert tha three operating bolts in clutch plate 
and install clutch plate in fhywheel. 


IMPORTANT: Be sure that aperaling bolt heads 
are properly seated in the recesses in the clutch 
plate. Failure to do so will result in damage to the 
clutch parts. 
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1—Ошет Spring (8 used] 
2— Spring Retainer (B used) 


Tractor and Loader - JDOGU 
TM-1088 /Dee-78) 





ГЕРІ 


3—inner Spring (B used} 
4-РТО Clutch Plate 


Fig, !3-Düufch Suring Assemiiy 
Position clutch springs as shown im Fog. 11. 


On early units six inner sprimgs (3) were used. For 
increased clutch capacity, nine inner springs (3) can be 


used 


install PTO clutch plate. Be sure thal al springs are 
property Seales in (ier respective retainers 


Position PTO clutch disk with long hub upward 
Position clutch cover assembly on fiywheel, Be sure 


that cluich operating bolis are property aligned wilh 


holes in cover. 





ТТ 


1—Cluteh Gower 3—Aigning Tool [J0E-52-1] 
2--РТО Clutch Disk (long hub шр} 


Fig. Tz-dmstafmpg Сс Gover 


Tractor and Loader - JD302 
TM-1089 (Aug-78) 


Insert ЈОЕ-52-1 centering tool into clutch assembly 
lo align PTO clutch disk and engine disk with fy- 
wheel pilot bearing (Fig. 12). 


With JDE-52-1 centering tool in clutch assembly, 
install jack screws in equally spaced holes (Fig. 12), 
and tighten jack screw nuts evenly to compress 
clutch springs. 


Insert PTO clutch release pins in clutch cover. In- 
stall operating levers with springs. Install jam nuts on 
operating bolts, screw them down, and remove jack 
SCIewWS. 


Tighten clutch operating bait nuts іп hold bearing 
surface of clutch operating levers 1.250 inches 
(31.750 mm] fram finished circular face of clutch cov- 
er. then tighten lack nuls. 


Carefully withdraw the clutch pack assembly and 
engine clutch disk from the улие. 


install Музга! on crankshaft. 


NOTE: Before installing cap screws, the "D" grade 
cap screws should be replaced with the “F~ grade cap 
screws and hardened washers, Tighten the ^F" grade 
сар screws lo. 120 16-0 (163 Mm) (17 kg-m). Tighten 
"D" grade сар screws fo 85 Ib-Ft (135 Nm] (12 ka-m). 
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ET- E 


1—Cliutch Assembly 
2—Fiywheel 


3—Engine Clutch Disk 
4—Aligning Тас! (JDE-52-1) 


Fig. 13-nsisMimg Gieh Assembly 


Position сішеһ pack assembly and engine clutch 
disk (long hub to front) on end of centering tool to 
maintain clutch disk alignment (Fig. 13). Insert and of 
centering tool im fiywhee! pilot beating and slide 
clutch pack assembly in place. Tighten attaching cap 
STEWS. 


Goal internal splines of clutch disks with John Deere 
Never-Seez от equivalent. 


40 Power Train 
Б-12 Clutch Assembies 


Tractor and Loader - JD302 
TM-T089  (Aug-78J 


CLUTCH AND CONTROLS 


Repair 





108 
TEES 
Without Reverzer 

i1—Ctutch Pedal B —Yoke 

{ 287180) 8 —JAam Hut 

Ciuleh Pedal 10A —Cluteh Rod 

[297161- 1 «Збаяат) 
z—Sprng 10B-—Cluteh Ràd 
з—Агт | 297150) [303858- | 
4-- 11 —Headed Pin (2 used) 
5--бпар Fling i -303857) 
Б--Гар Serw [ “297 160) Headed Pin (30X&B- 
7—Washer ( -297160 





Wih Reverser 
12—Cotier Pin [2 used) 21—Washer 
13—Bushing 22—Cap Screw 
14—Pedal Pivot Shati Z3—Jam Mul 
15—Bushing 24—Headed Pin 
16—Chiich Pedal 25— (ka 
17--Расізі Fieturm Spring 26—Jam Mut 
18—Pedal Ann 27 —Waeher (2 used) 
18—Padal Shaf 28—Cotter Pin (3 used) 


20—Special Cap Screw 29—Fork Shaft Rod 


Fig. Hi-Cüntch Contos (wit amd without neverser) 


Clutch Throw-Out Bearing and 
Bearing Carrier 


Check throw-oul bearing for evidence of everheat- 
img. И bearing appears 10 have been avernealed or is 
rough, replace it, 


Throw-out bearing should not be soaked іп sol- 
veni as it is pre-packed with grease. Wipe clean 
with cloth dampened in solvent. NEVER attempt to 
oil the bearing. 

If throw-oul bearing requires replacing, press new 
bearing àntà carrier with highly polished surface out. 
Index notch im bearing race with grease passage in 
bearing carrier. 


Litho іп USA 


Prevent damage to bearing balls by inserting а 
block of wood between bearing and arbor or simi- 
lar means to rotate bearing while installing. Do not 
use Excessive pressure. 


Check Pedal and Pedal Pivot Shaft 
inspect ali parts of ciutch pedal control linkage for 
wear ar damage. 
Clutch Throw-Out Yoke 
Inspect clutch thraw-out yoke for evidence of bind- 
ing or distortion. 


Check for cracks in yoke, wear in attaching holes, or 
wear along силасе of yoke which comes in contact 
with clutch throw-out bearing carrier 


Tractor and Loader + JD302 
ТІМ-І088 (Nov-73] 


Clutch Throw-out Bearing Carrier 
Sleeve (without reverser) 


Pe mm 


a 





тагат 


1--Бігеуе j—Specillad Dimension (2-12/16 inch) 
$—Ciuich Housing [71.374 mim] 


Fg. t5-inzpaiWog Carer Seeve 


Inspect clutch throw-out bearing carrier sleeve for 
wear ar damage. |! sleeve is damaged, remove fram 
clutch housing and press in new sleeve to 2-13/16 
inch [71.374 mm] from the end of sleeve to the en- 
gine mounting surlace of the cluteh housing (Fig. 15). 


Clutch Housing 


Unless the clutch housing, clutch shalls, or the 
bearings and seals which support these parts in the 
dutch housing are worn or damaged, it will not be 
necessary to remove clutch housing from the tractor. 


if necessary, remove clutch housing fram transmis 
sion as instructed on page 40-5-2. 


Inspect clutch shaft bushing in clutch housing for 
wear or damage. li necessary, press in new bushing 
in flush with outer edge of bore. 


Inspect clutch shalt pivot shaft for damage. Press 


new pivot shaft in clutch housing to protrude 2-1/2 
inch [83.500 mm] fram clutch housing. 


Litho in О. S.A. 


Power Tran 40 
Сішеһ Assembles 5-13 


Inspect needle bearing (powershaft) or pivot 
(clutch shaft) and oil seal in center of clutch housing 
(Fig. 16) for damage or ail leakage in clutch compart- 
ment To replace ol seal, bearing (or pilot) must be 
removed. Drive new oil seal in clutch housing to 
specifications (1-5/16 inch) [33.274 mm] with sealing 
lips facing driver. Press іп new needle bearing 
ipower shaft) or pilot (clutch shaft) io bottom al 
chamfer at end of bare. 


Clutch Shaft and Powershaft 
Clutch Shaft 


Remove clutch shaft and powershatt clutch shaft (if 
equipped) out rear of clutch housing, 


Inspect shaft for wear or damage. 





i—Fiat Side &—Power Shafi Chutoh Shaft 
i—Stepped Side &—Grive Gear 

J—Giuteh Shafi T—iniegral Gear 

4—0! Seal 


Fig. fü-Ciuich Shalt Paris 


H tractor is equipped wah a confinucus-running 
PTO, check for evidence of oil seeping between 
clutch shaft and powershaft clutch shaft at pilot end. 


Pull shafts apart and check ой seal in rear of pow- 
ershaft clutch shaft. Remove of seal and inspect pilot 
at bottom of bore for damage. Press in new ail seal, 
with lips of seal facing driver, to rear surface of pilot 
in bore. 


I! PTO drive gear is removed fram powershalt 
clulch shaft, be sure to install gear with flat side to 
rear (toward integra! gear on shaft). See Figure 18. 


40 Power Train 


Tractor and Loader - JOS02 
5-14 Clutch Assemblies 


TM-1089 (Nov-73) 
installation 


Join clutch housing and engine as outlined іп Sec- To adjust clutch assembly refer to Section 70, 
tion 20, Group 5. Group 20. 


Refer to page 40-5-2 and install ай parts removed. 


Litha in USA. 


Tractor and Loader - (0302 
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' GENERAL INFORMATION 


The transmission із a collar shift type using helical 
gears. Two shift lavers manually select four gears in 
each of three ranges (two forward and one reverse). 
This provides eight forward and four reverse speeds. 


NOTE: Units starting with S.N. (277182) will nat 
have the high range reverse lockout 


The transmission gear train is contained in a single 
compartment of the transmission case. The transmis- 
sinn gears are carried on three shalte—the tranemis- 
sion drive shaft, the differential drive shalt and the 
countarshah. 


A neutral start switch is provided, The range shift 
lever must be in neutral ar in park (Р) position before 
the engine can be started, 


Asler to Section 30, Group 15 for adjustment of 
neutral start switch 


REMOVAL 


For transmission removal follow steps given under 
"Cluteh and Controls", nage 40-5-2. 


lf clutch housing is to be removed to service wans- 
mission, disconnect clutch housing from transmission 
as instnucted 


Mount a JDG-2K front splitting stand on flywheel 
housing and a JDG-24 rear splitting stand on final 
drives 


Ной clutch housing with engine and front end at- 
tached away from transmission 


Remove rockshatt housing i so equipped. Refer ta 
Sechon 50, Group 55, 


Remove neutral start switch ріп from low range 
shitter inrk 


Remove set screws securing shilters fo shitter 
shafts- 


А taa! für remaval and installation of interlock balls 
may be produced locally. See "Special Tools,” Section 
40, Group 5, 


Liho in USA 


Power Train 40 
Transmission 10-1 


Group 10 
TRANSMISSION 





ТЕРЕТ? 


1—РТО Spring 
and Нан 


2—O0-Rings 
3—PTO Gears 


Fig. f-Splfling Tractor Between Clutch Housing 
and Transmissian 


Smer shall may be removed from case without 
removing the balls and springs. This 15 accomplished 
by placing the open end of tool ta tapered end of shifter 
shalt tà be removed. Push shaft from its bore with the 
tool, Leeve tool in bore until ready to reposition shifter 
shaft and push tool out of bore with shifter shaft. 


ба not turn shitter shafts during removal as spring- 
ipadad delent balls can become lodged in the shifter 
fork set screw holes in the shafts. 


БМА low and reverse range shitter shaft (3, Fig. 3) 
and high range shifter shaft (4) into neutral pasion and 
pull low and reverse range shitter shaft from transmis- 
sion cage 


Be сага! not to lose the three (5/16-inch [7.874 
ті!) balls in shifter алай front detent hole (Fig. 3). 


40 Power Train 
10-2 Transmission 





1—Low 13--Эрғім 

2—Mautral 14—2nd and Bh Speed Position 
3—Rreverse 15—4th and Bth Speed Position 
4—Park 0—2га and Tih Speed Position 
5—Neutral 17—Deten! Ball and Spring 
6—High 18—Speed Shitter Shati 
T—Bpring Pin dst and БЕН = 2nd and Ваһ 


S—ntertock Pin 
1b—interlock Bails 


3rd and 7th = 4th and Bth 
20—Bark and High Range 


11—18t and Sth Speed Shiter Shalt 
Position Ti—Lcw and Reverse Hange 
12—Spring Pin Shiter Shalt 


Fig 2-Shitter Mechanism 


Shift inside speed shitter shall into gear (to release 
interlock pin} ard pull the high range shifter shaft irom 
Transmission case. being careful not to lose one 
[5 16-inch) [7.874 mm) ball and spring in shifter shati 
rear bottom delani hole [sea imeal in Fig. 3). 


Remove shilters from low and reverse siding geer 
and high and park range pinion inside transmission 
Cass. 


To remove high and park range pinion, first 
remove transmission front bearing support. 


Pull inside speed shifter shaft nut af transmission 
cese until three [1/4«inch] (6.350 mm) balls сап be 
removed from shaft аз shown in Fig. 4. Then pull shaft 
out of transmission case, being careful nöt to lose three 
(5/ 16-inch) (7.874 mm) balls in shifter shaft rear detent 
hole (see inset in Fig. 4). 


Liho in USA 


Tractor and Loader - JD3o2 


TM-1089 (Пес-78) 





1—Twn 5/16-inch (7,874 mm} los and Reverse Range 
Balls Batween Shatts Shifter Shat 

2-Dne Siié-inch (7.674 mm) é—High Range 
Ball and Spring Shifter Shafi 


Fig. 3-RHemowng Range Change Sitter Shar 


Remove two (1/4-mch (6.350 mm) Баба between 
speed shilter shafts at front deteni hole. 


Pull putsade speed shitter shal aut of transmission 
case, being careful not to lose one (5/16-inch) [7.874 
ram} ball and spring іп front detent hole. 


Ed таер 


З= Тамо 1/4-іпеһ (5.350 mm] 
Balle Неімееп Shalts 
dinside hittar Shatt 
БТ 14-inch 
(E350 mr) Balls 
6—Ouiside Shitter Shaft 


Fig. 4-Aemnowng Speed Chenge her ghais 


t—Two 5/16-inch (7.874 mm) 
Balls Between Shafts 
?—One 5/15-imch 
[7.874 mm) Ball 
and Spring 


Tractor апа Loader - JD3O02 
TM-T088 (Naov-73] 


Remove shifter forks from the appropriate shifter 
collars. 


Refer to Fig. 5 far identification and relative loca- 
tion of parts, Inspect the following items: 


Shifters 

Check shifters for excessive wear or bent condition 
and replace if necessary. 
Shifter Shaft Parts 


Make suns shafts are straight. examine the area 
around the interlock notches and holes for wear and 
replace if necessary. Inspect shift guides on end of 
shafts for damage. 


Inspect shifter shaft bores in transmission case for 
burs бё other damage. 


Power Train 40 
Transmission 10-3 


Interlock Pin, Balls, and Springs 


Check springs to be sure they have nol taken 8 
permanent set. Replace il necessary. 
inspect all balle for amy flat surfaces. 





1—Interlock Pin 2—pring Pin 


Fig. E-Pemowng іШелзжсі Pin 





1--Әиегі Mug [3 used] 

Z—Spring Pin 12 used] 

3—Gpring (4 used] 

4—Ball, 5/18” ІН used) 

5—1si and Sth, 2nd and Eth 
Speed Shitter Shaft 

E—Special Set Естен (4 used] 
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7--ізі and 5th, 2nd and ih 
Speed Shifter 

B—3rd and Tih, 4th end ВЕР 
Speed Shifter 


li-High Range Shifier 


12.1 ст and Reverse Range 
Shitter Shah 

i3—High Range Shifter Shaft 

14—Pin (without parking brake) 

15—3rd and 7th, 4th and Bh 
Speed Shior Shaft 

T1&—HBaH, 1/47 (5 used) [shout 
parking brake) 

17—Spring Гао parking brake) 


Fig. 5-Gaar Shifters and Shilter Sheis 


40 Power Tram 
10-4 Transmission 


inspect interiacking pin іп transmission case for 
damage. If pin is to be replaced, drive spring ріп 
through front wail of transmission case and push in- 
lerlack pin oul right side of transmission case (Fig. 


6). 


Insert new ріп in fram right side of transmission 
case and replace plug and spring pen. 


Remove PTO drive gears from front of transmis- 
sion. 


Remove transmission lubricating oil cup wilh gal 
limes, 
Countershaft 


Remove cap screws securing beanng support to 
Font af transmission 


Tractor and Loader - JD302 
ТМ-1088 {Мо ДЗ] 


Transmission Drive Shaft 


Remove transmission drive shaft front bearing 
quid, shims, and iront lubricating oli na. 


Tap transmission drive shaft forward to free from 
bearing cup from case and rear bearing cone from 
сир. 


Move transmission drive shaft iorward and work 
rear end of sha up through top of transmission 
Came. 


Differential Drive Shaft 


To service diferential drive shall, block up trans- 
mission case and remove final housing from tractor. 


Remove differential assembly as instructed Section 
40, Group 25 





1—5пар Hing 4--Неуетзе Range Pinion 
J—Low Range Finin 5—Locking Washer 
3-—Caliar 


Fig. ?-Aemovng (соштагаһай 


Remove snap ring from groove at rear of counter- 
shat. 


Rotate the locking washer (Fig. 7) until the splines 
on the washer index with the countershafl splines. 


Pry ine bearing support of the dowels on the front 
ol the transmission case. As the bearing support, 
countershaft, and transmission drive gear are pulled 
forward, the gears and shifter collar will slide off the 
rear of the cauntershall. Keep these parts in onder to 
aid їп assembly. 
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1—Locking Tha! Washers 
3—3zd and 7th Speed Gear 
4—Colliar 


5—2nd and Gih Speed Gear 
6—Callar 

T—151 and Sth Speed Gear 
d—41h and 8th Speed Gear 


Fx. &-Aamowng Differenüal Dawe Блай 


Remove hex. nut, washer, bearing, shim pack, and 
spacer from the front of the differential drive shaft. 


Locate the three locking thrust washers on the 
drive shalt (Fig. 8). Rotate the thrust washers in their 
groowes until the splines on the shaft and washers 
index, 


Pull drive shalt to the rear until it сап be lifted from 
the differential compartment. Keen these parts in or- 
der to aid іп assembly 


Tractor and Loader - JDSO2 
TM-1089 (NMov-?3) 


REPAIR 


Differential Drive Shaft 





&—Firs! and Fifth Speed Gear (40 teeth) 
G—Collar {2 used) 
?—ShiMer Collar Sleeve (2 used) 


13-——5him [аз required) 
i4—Bearing Cun 


Fig. 8-Diffenentia! Orive Shaft 


If the diferential drive shall is no longer senvice- 
able and must be replaced, also replace the ring 
gear as described Section 40, Group 25. These parts 
are jumished as matched sets and are not available 
individually lor replacement. 


Liho im DSA 


If either à new transmission case, differential as- 
sembly, ar differential dive gear with bearing cups 
and cones is to be installed, it will be necessary ta 
(1) check and adjust differential drive shaft preload 
and cone point as explained further on in this group 
and [2) set proper backlash between drive shaft and 
ditterenlia! assembly as explained in Section 40, 
Group 25. 


40 Power Train Tractor and Loader = ОЗАР 
10-6 Transmission TM-1089 (Mov-73) 


Transmission Drive Shaft 





Тараз 
|1—Baaring Cup &—Bearing Cane Ti—High Range Shifter Collar (without parking brake] 
2—Baaring Cone T—Bearing Cup 12--Сар Screw 
3—Tranamisalon Drive Shaft B—Shim (as required) 13--Сар Screw 
4—Needh Bearing Lock Plate (3 used) 14—Gulll (without parking brake) 
5—Dewal Pin 10--Сар Serw 15—High Range Shift Collar (with parking brake) 


15--Пшій (with parking brake} 
Fg. dD-Traneemission Ores Shaf 
Inspect teeth on all integral driving gears for ex- Inspect front quill and high range shifter collar for 


cessive ipoth wear or broken teeth. wear or damaged condition. 
Examine bearings on shaft for damage or wear inspect needle bearings, retainer amd shims for 
and replace if necessary. damage. 
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Tractor and Loader = JD302 Power Train au 
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Countershaft 





1--Менйе Bearing 10—Gpring {2 used 18—Eall Bearing 
2—8пар Bing 1t—Friction Plug [2 used) абар боем 
3--5лар Ring 12—Thrust Washer 2i—Ball Bearing 
4—Thrust Washar (witht reversar] 22—Snap Aina 
&—Low Range Pinion (22 teeth) 132—Gpecial Washer [2 used] 23—S5nap Ring 
&—S'eeve 14—Cap Screw {2 used) 24—Countershatt Bearing Support 
T—Thrusi Washer 15— апар 26—(Countenshah 
&—Collar 1iCap шем 26—Spacer [2 used) (with reverser] 
&—Rewerse Range Pinion 17—8nap Ring 27—S&nap Ring [without reverser| 
(without reversar) (21 teeth) 1Е--Ялар Ring 25—Transmissicn Sriwe Gear 
(12 teeth) 


Fig. 77-Coutfershalt and Bearing Support (without indapeadenr FTO 


I! bearing support, cauntershaft, transmission drive Install shifter collar sleeve (5) with protruding 
gear. or bearings which support these parts need lO — teeth toward front of transmission case. Teeth 
be replaced, remove snap rings securing bearings to must engage with thrust washer (7). 
support and shafts and press shafts nut of bearing Вай bearing (21) must be biad with the end 


support. opposite the snap ring groove entering first. 
. The transmission drive gear must be removed De- Inspect Tiction plugs 111) for wear and replace й 
fore ihe countershalt can be removed. necessary. 

Press new shafts or bearings in support until all ae fiction plug. springs (10) against epectice- 


snap rings fit in their proper grooves. 
Free length, 1.87 inches [47.5 mm] Tes! length, 
1.51 inches [38.4 mm] а! 70 pounds [31.8 kg]. 
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10-8 Transmission 


Transmission Oiling System 


Inspect transmission fron! and rear ol lines for 
damage. Make sure od lines are not plugged and ой 
can flow out small holes slong bottom of rear oil Tire, 


Inspect cil cup O-ring in bottom of sest bore. 


Remove oil sump cover at bottom of transmission 
case. Clean reservoir at Бойот of case and replace 
cover. x 


Transmission Case 


Clean transmission Gase thoroughly and inspect Tor 
cracks or other damage. 


Inspect oil leve! rod and tube for damage and re- 
place il necessary. If tube is damaged, remove old tube 
and press іп mew tube. Distance from the top of the 
tube to the top milled surace of the transmission case 
is F-25/92 inches (187.612 mm). 


ASSEMBLY 
(1) Cone Point Adjustment 


Cone point adjustment is Obtained by controlling ihe 
shim pack between the differential drive shall rear 
bearing cup and the transmission casa. 


The folowing dimensions are required for correct 
Gone point adjustment 
A. Nominal measurement of the dilferentisl drive shaft 
bearing cone and cup (1.446 inch) (96.576 mm). 
B. Dimension etched on the face of tha bevel pinion, 


C. Dimension stamped on the top rear of the trans- 
mission case. If the dimension is nat stamped on 
lhe transmission case, use the dimension given in 
the example to determine the shim pack. 


То determine shim pack, subtract the measurement 
found in steps А and B fram measurement observed in 
step C. 
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Tractor and Loader - JD302 
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Fig. (2-Aing Gear and Piven Gone Point Adustmenr 


Example: 


6.352 in, (181,34 mm] - dimension (B, Fig. 12] eiched on 
end of ріліп shaft 

bearing overall wid [8] 

sum of steps А and B 


+ 1440 im | 3873 патр - 
= 7736 in, (19607 mm) = 


Т.ВТЗ ап. (198.45 mm) = cimension (S) stamped pn irans- 


Mission cabe 
— TTIR m. (18807? mem)  - summ of steps A and В 
= 0015 in i 036 mm) - cone point shim pack 


Insert difterential drive shaft with rear bearing cone 
into differential compartment and slide shaft forward 
about one-half the distance of the shaft into transmis- 
sion compartment. 

Refer tà Figure 8, page 40-10-5 for identification and 
sequence of parts installed on differential drive shaft. 


Thrust washers (16, 18 and 19, Fig. 8) are to lock in 
grooves on pinion shaft, Splines on shilter collar sleeve 
(7) are to interlock wilh thrust washers, 


—— o À— 


Tractor and Leader - JO302 
TM-?085  (Dec-78) 


(2) Preload Adjustment 


Measure end play io obtain 0.006 inch (D. 15 mm) 
preload. 


install the proper shim pack, bearing сопе, washer, 
and hax. nul. Be sure Белі tang on washer faces cut 
toward threaded end of shaft. Tighten nut to 160 Ib-ft 
(22.721 kg-m] and stake її. 


NOTE: if differential drive shaft is removed to aid in 
checking or adjusting differentia! assembly preload as 
described іп Section 40, Group 25, be careful that Tha 
differentia! drive shaft preload shim pack is not dam- 
aged ör lost 


Transmission Drive Shaft 


install tranamissian drive shaft into case and slip it to 
the rear во that the bearing cone seats in rear bearing 
cup. 


End Play Adjustment 


Adjust trànsmissian drive shalt to 0004 to 0.008 
inch (0.102 to 0.152 mm) end play. Tighten quill at- 
taching cap screws. 


Countershaft 


Be sure high range collar and high and park 
range shifter is installed on front of transmission 
drive shaft before installing countershafl assem- 
bly. 


Install countershafl aigembly and secure bearing 
support assembly to transmission саве. 


Install transmission ай cup and rear oil line. Tighten 
ail cup-ta-transmission case cap screw, 


To be sure af final drive lubrication, ends af ail tubes 
must extend into or be flush with inner edge of final 
drive comparimant so thal ail is directed inta each final 
drive compartment, Hand bend tubes i| necessary. 


Check for interterence of nil [mas with shafts. Alec 
cheek for proper engagement al ad line adapters mto 
ends of shafts. 

Install PTO drive gear ta front of transmission. 


Refer to Figures 2 through 6 for proper relationship 
ol parts when assembling shifter mechanism, 
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Install spring and insert special tool (end with in- 
dentation) to just past hole for the ball. Slide ball in 
indentation to hole and push tool into bore of case 
approximately 2-inches (51 mm). Rotate too! 1/4 turn. 


Insert tapered end of shitter shaft іп auter open end 
of tool, Push the too! on through the shitter shaft bores 
with the shifter shaft. 


Refer to Section 50, Group 55 and install rnckshaft 
housing on transmission. 


Shit levers through all ranges and gears to check for 
proper operation of shifters. 
INSTALLATION 


Refer to Section 40, Group 5 and join transmission 
tà clutch housing. 


40 Power Train Tractor and Loader - „ОЗО? 
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GENERAL INFORMATION 


"The reverser is a hydraulic and mechanical device 
which changes the direction of tractor travel under 
full load without shifting transmission gears. A single 
compound planetary set of gears, a reverse brake, 
and one clutch are utilized to accomplish this type of 
directional shifting 


А single stage dry clutch is provided on the engine 
Itywheel ahead el the reverser unit to disconnect the 
rewerser during cold weather starting. 


REMOVAL 


NOTE: If the reverser urit is nof functioning pro- 
pary, fellow the fes! procedures outlined іп Section 
70, Group 25 to locate the difficulty before attempt: 
mug іп remove and disassemble the reverse urit. 


Remove reverser assembly fram tractor as outlined 
under "CLUTCH AMD CONTROLS", page 40-5-3. 


Refer to Section 50, Group 30 and remove hy- 
draulic brake valve Tram reverser housing. 


Disconnact linkage from reverser control valve and 
remove valve. See Section 50, Group 15. Remove 
clutch control valve plate and remove oil limes from 
clutch housing 


Forward Clutch Assembly 

Remove throw-cut bearing support and slide clutch 
peck from clutch housing (Fig. 1] 
Transmission Oil Pump 


If transmissson cil pump requies servicing it may 
be removed from reverse brake assembly or й may 
Бе removed with brake assembly. 
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ры. "mr 






РЕЧ: р „Жар Pls 
i—Forward Clutch Pack J—Powerghatt Drive Shafi 
2—Cluieh Shaft 4-ГЕ Sieve 


Fig. ?-Forward Слой Pack 


Reverse Brake Assembly 


J3—Thnus! Washer 


i—Transmission Oil Pump 
2—Reverse Brake Assembly 4—Fonward Clutch Lube Line 


FW. 2-Reverser Aate Дебат 


Slide reverse brake assembly from clutch housing 
(Fig. 2). 
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REPAIR 


Reverser Brake Assembly 





zi—Clubch Shalt 

25—Dowel Pin 

23—Planet Pinion Carrier 

Steel Ball (3 used) 

21--Но ег Bearing (132 used) 
32—5Specia! Thrust Washer [B weed} 
23—Planet Pinion (Set af 3) 


в—Сар беген {4 usad) 34--Әрасег (3 used) 
f—High Speed Lockout Pivot Pin 35—S5pecial! Thrust Washer 
10—Dowel Pin (3 used) 35—Pinian 

Ti—HBewerse Brake Housing 37--Бпар Ring 

12—Piston Sealing Ring (inner) 38—Chutch Hub 

Ti—Piston Sealing Ring (outer) 26—Special Thrust Washer (2 used) 38—Planet Pinion Shaft (2 used) 


Fig. 3-Transmigsion Di Pump. and Reverse Brake Assembly 


Refer to Figure 3 for parts identification and disas- 
semble reverse brake assembly. 


The snap ring holding the spring washer pack in 
reverse brake housing must be removed in order 
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lo free piston from reverse brake housing. Place an 
AMZSBT Oi Filter Cover with one side cut out over 
washer pack and press down on washers until snap 
ring can be removed (Fig. 4). Then release pressure 
slowly. BE CAREFUL. 
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{=O Filter Cover 
2—Cut Cut Portion 
3—®пар Ring 

Fig. 4-Hamowng Havengse Brake Pinan 


4—foring Washer Pack 
5-Ріийап 


The planet pinions rotate in planet pinion carier an 
shafts supported by roller bearings located radially 
around inner circumference on each end of pinaans. 
To remove pinions, push planet pinion shafts a slight 
distance from carrier and remove small locking balls 
at end of each shaft. Be careful. do not lose these 
райх. 


Pull shafts completely from carrier and remove 
planet pinions, roller bearings. and spacers, 


Lise care по! to Юве roller bearings located radially 
оп each end of planet pinions. There are 44 rollers 
used in each planet pinion assembly or a total of 132 
rollers for the pinion set. 


Check three spring washers for damage or flal- 
tened condition. With concave side ol washer face 
down on a flat surface, approximate free height 
should be to specifications (reverse brake release, 
0.143 inch (3.556 mm] and forward clutch release, 
0.183 Inch [4.572 mm]). 
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Inspect bronze clutch disks and steel separator 
plates for wear. Examine facings on disks to see that 
grooved райвгп has not been worn or chapped ой. 
Also check Internal teeth for breakage. 


The separator plates should have a slight 
“wavy” configuration. Do not attempt to flatten 
these plates. 


If replacement of planet pinion is necessary, Te- 
place with а set пі 3 pinions as planet pinions аге 
matched. 


Assemble reverse brake assembly using Figure 3, 
far parts identification. 


Be sure sealing mings оп piston are not cul during 
piston installation, Apply a generous coat of same type 
of oll used in the transmission to sealing rings belore 
installation. 


Та depress washer pack, use АМ236Т Ой Filter 
Cover (with one side cut out) and install snap гіпо. 
See Figure 4. BE CAREFUL. 


To install the 44 rollers used in each planet pinion, 
apply в generous coating af grease to rollers ip keen 
them іп place during assembly. 


Place planet pinion wilh roler bearing іп carrier 
{large gear to front of carer as installed in tractor). 
Mote number etched on lange gear of pinion and 
numbers on clutch shat gear. Match number om pinion 
with number on Gulch shalt gear to be sure of proper 


timing. 


Position a special washer on each end of planet 
pinion and install planet pinion shall (end with hole to 
fram). Push shaft in far enough so that locking ball 
hole із just exposed Insert ball іп hole and push 
shaft flush with outside of planet pinion carrier, Ae- 
peat the process on the other two planet pinions. 


чап planet pinion carrier shaft on carrier. Install 
bafile, Tighten cap screws. 


Place planet sun pinion in reverse brake hub and 
assemble planetary gear set ір reverse brake hous- 
ing. 


40 Power Таш 
15-4 Agrasar 


Forward Clutch Pack 


тизм ^ 


1—5 
2—Gealing Ring 12 used] 
3—Drum Assembly 
4--Най (2 used] 
5—BHushing 


Refer to Figure 5 for parts identification and disas- 
semble forward clutch assembly. 


Release spring washer pack and remove piston 
wiih a press and an AMSS6T Oil Filler Cover as de- 
scribed under “Reverse Brake Assembly.” 


Examine bushing іп hub for wear, Drive in new 
bushing until top ін flush with bottom of chamler in 
bushing bore. Open end of bushing ail groove must 
face inward. 


Inspect steel separator plates and bronze clutch 
disks for wear. Examine grooved pattern on facings 
of disk to see that is has not been wom or chipped 
otf. 


The separator plates should have a slight 
“wavy” configuration. Do not attempt to flatten 
these plates. 
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Liberally grease all sealing rings to facilitate instal- 
lation. Be sure sealing rings do not become twisted 
or damaged when installing piston. 


Install pne spring washer [concave side down) 
against piston, Place other two spring washers, con- 
cave side to concave side, against the first washer. 


Using a press and AM236T Oil Fitter Cover, de- 
press spring washer pack until snap ring can be 
seated 


Place clutch hub over spring pack and starting with 
а langed separator disk and alternating with a clutch 
facing, assemble the clutch pack (consisting of three 
separator plates and three clutch disks). 


Install clutch drive shaft to drum. Tighten cap 
Screws. 
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Reverser Control Lever and Linkage 


1—Xnab 
2—Transmission Controt Lever 
3—Heutral Latch 
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16 % а 
ре 


f-2a 18 19 


18 


28 —Control Lever Rod Upper 7 
Amm ( -240680) 34 —Enap Ring 
96 —Cotter Pin (2 used) 30 —Plug 
an 


Fig. 8-Fleverser Contra! Lever and Linkage 
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Inspect control linkage parts for damaged or worn 
condition. 


Check contro! lever shalt for twisted, broken ar 
otherwise damaged condition 


Examine bushings in tractor cowl assembly for wear 
or damage. Install new bushing in cowl with larger 
diameter side facing upward. 


Assembly 


Place one washer (13, Fig. B) on each side ol 
transmission control lever between lever and neutral 
latch (3). Add washers as required to provide minimum 
clearance without binding. 


With control lever fixed to control lever shaft, insert 
shaft through top bushing in dash until it. bottoms. 
Install control lever arm to shaft with spring pin. Spring 
pin may be easily installed И contro! lever is rotated 
until И points ta rear of dash. 


Reposition control lewer and canneci control lever 
arm in conira! shaft arm. 
Reverser Clutch Housing 

Check reverser clutch housing for cracks or other 
батасе. 


Inspect bushings in center bore of clutch housing. 
Press in new bushings wilh open ends of oil grooves 
toward center of clutch housing (Fig. 7]. 
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TREIBI" 


1—08 Grooves 
2—hReverss Brake Bushing 


3—Forward Clutch Bushing 


Fig. Formand Clutch and Reverse Brake Bushing 


INSTALLATION 


To install rewerser components in clutch housing 
reverse removal procedure. 


To install clutch housing with reverse unit in tractor 
reverse removal procedure. 


For reverser hydraulics refer to Section 50, Group 
15. 
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Group 20 
PTO SYSTEMS 


CONTINUOUS-RUNNING PTO 
GENERAL INFORMATION 


The continuows-tunning PTO is a single 540 rpm. 
А mid 1000 nom powershafl is available. 


The PTO ромегвһаН is located in the lower portion 
of the transmission case. Ив operation is Independent 
of the transmission and differential, The PTO has its 
own clutch and gear train, and runs only when the 
РТО clutch is engaged. 


The PTO is equipped with selector levers to dis- 
connect the rear ar mid powershafts when the shafts 
are nol in use or when independent operation of the 
shafts m Oesired. 


Both selecior levers are located on the left side of 
the tractor; the mid PTO selector lever is located just 
forward of the rear PTO lever, 


NOTE: On tractors with reverser, al! PTO орйопе 
are continuous-running. 


А dual stage clutch is used tà provide continuous 
PTO operation on racos nol equipped with rever- 
ser. On tractors with reverser, a single stage clutch is 
used to provide continuous PTO operation. 





Fon 
i—Ciutch Shaft &—Pewerahaft Clutch Shaft T—S5nan Ring 
2—08 meal 5—Woodrult &—Bali Bearing 
3—Pilol Б-«міне Gear [1000 rpm) S—bHeedie Bearing 
1h—Oil Seal 


Fig. Ouch Shai, Стир Гата PTO (Lits without Aeversear) 
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d—Oil Seal 
4—Pilal 
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74 ue 2, 


5--бпар Ring 


Fig. 2-Сшїсп Блай "Mo PRG aio Faverser] 


REMOVAL 


Та remove continuous-runnimg PTO, drain trans- 
mission. 


Move PTO selector lever to "OFF" position. 


Remove cap screws secumng PTO quill to rear of 
transmission case. 


Full PTO powershaft out rear of transmission. Be 
careful not to pull disconnect collar off of front drive 
shaft. 


To service the PTO drive shali and gear, separate 
the tractor between the bansmission case and the 
clutch housing. Refer ta Section 40, Group 5. 


Remove PTO drive gears from drive shall. 

Install rear PTO powershatt (if removed). Shift the 
PTO lever ір the “ON” position. This will prevent 
shifter callar from falling into case as drive shalt is 
removed, 

Pull drive shaft aut front of transmission case. 


To service the PTO disconnect, remove rockshaft 
housing from transmission as instructed in Section 
50, Group 55. 


Remove countershaft and low and high range shil- 
ter shafts irom the transmission, Refer to Section 40, 
Group 10. 


Holding shifter callar, remove PTO drive shaft from 
transmission (if mot removed). Remove shifter collar. 
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Remove set screw securimg shifter to shali. 


Slide shaft out front of transmission case and re- 
mowe shifter from transmission case, 


Remove pin securing shiller arm to shifter lever. 
Remove lever and arm from transmission case. 


To remove mid PTO, remove retaining ring from 
disconnect shaft and pull shifter lever out left side of 
clutch housing. 


Remove roll pin securing shifter shaft to yoke and 
pull shaft with coupling out of quill. 


Use care not to damage O-ring packing оп discon- 
nect shaft when removing lever from clutch housing. 


Remove yoke with disconnect callar fram quill and 
powershaft. Ба careful not to lose detent ball and 
spring. 


То remove mid-PTO powershaft, remove snap ring 
in front of bearing. Using a plastic hammer drive 
pewershaft {гап quill, 


Bend up lock tabs and remove hex, nuts securing 
mid-PTO quill to clutch housing. Using а plastic ham- 
mer, drive quil from clutch housing. 
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REPAIR 





Fig. 4-Geare and Shafts (Wim Connnuous 540-HPM and 1000 Mig РТ 
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insnet powershall ‘or wear cr damage. Inspect 
bearing in powershalt quii far damage 


To replace powershait ог bearing, remove snap 
tings and press off off bearing (Fig. 5). Press on 
new bearing until snap rings fit in grooves 





i—Peower Shalt 
2—uell 


3—5пар Ring 


Р. S-Pressiig Powershell fnom Chal 


Inspect pawershaft ділі for damage. Check for ewi- 
dence of пй iegkage around cil seal If necessary. re- 
move old sea! and press new seal (with lips of seal 
facing driver) to bottom of bore іп quil then coat 
sealing lips with John Deere Multi-Purpose Lubricant 
or an equivalent. 


Protect sealing fips of nii seal with a suitable thin 
slaeve when installing rear powershaft. 


Inspect РТО drive gear and shalt far wear or dam- 
age. Check drive gear inner bushing for wear end re- 
place И necessary 


Examine drive shalt bushing in front of transmis- 
sion case for wear and replace if necessary 


Check spring in drive shalt for worn or broken coils 
and replace if necessary. 
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Inspect mid PTO pawershall lor damage or wear 
en splines and drive teeth. Check bearing on shaft 
and needle bearing inside shaft for damage and re- 
place i? necessary. 


inspect needle bearing im quill for roughness or 
weer Examine oil seal in quill for damage and re- 
place й necessary. 


Examine disconnect collar, yoke and lewer for wear 
or damage and replace if necessary 


Inspect mid PTO driven gear on front of transmis- 
sion far damage or broken teeth, Check driven gear 
inner bushiregs lor wear. If wom, replace driven gear. 





i7 
І 
ao 
FEiBI1IE 
1—S&hHt Lever т— эрг 
2--Пғозче Pin в—Бан 
3—0O-Ring 3—5neria! Set Screw 
4—Shilter Ann 16-—Shilt Collar 
5--Гап бегет Ti—5hifter 
Б--бресім Washer 12—8Shitter Shafi 


Fig. EPTO Discannact 


Inspect PTO disconnect shaft and yoke for dam- 
age and replace il necessary. 


Check splines on disconnect collar for damage and 
replace il nacessary. 
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INSTALLATION 


Insert splined end of drive shafi іп fram front of 
transmission. Reach down through front transmission 
compartment to align splines with disconnect collar. 


Position PTO drive gear, with long hub inward, 
over drive shat. Also install mid PTO drive gear {il 
equipped) with long hub outward. 


Install PTO drive shaft front quill in clutch housing 
(if removed). 


И tractor is equipped with а mid PTO, install mid 
РТО quil assembiy in clutch housing and secure 
with hex. nuts and lock plates. 


Insert mid PTO powershaft with bearing in quill, 
using care not to damage od seal. 


insert detent ball and spring in yoke and position 
yoke with collar over power shaft and quill, 


Insert shifter shaft with coupling through quill and 
yoke, Align holes in shaft and yoke and secure with 
roll pin. 


Install disconnect lever shaft with O-ring packing in 
from left side of clutch housing. Install plain washer 
and retaining ring on shalt inside clutch housing and 
align shaft with shifter shaft coupling. Position wash- 
er and retaining rig against inside of clutch housing, 
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Install countershalt and low and high range shifter 
shafts in transmission as instructed in Section 40, 
Group 10, 


«сіп clutch housing іс transmission case as іп- 
structed in Section 40, Group 5. 


Position PTO disconnect shifter in transmission 
and säde shifter shaft in from front of transmission 
throwgh shifter and into rear bare. 


Align hole in shifter with hole in shaft and secure 
shitter with sel screw. 


inseri shitter lever in left side of transmission casa 
and secure shifter arm on shifier lever inside trans- 
mission case with pin. 


Install rockshatt housing on transmission as in- 
siructed in Section 50, Group 55, 


Insert PTO pawershaft in from rear of transmission 
case, luming shalt to align splines with disconnect 
collar, 


Secure PTO powershaft quill to rear of transmis- 
sion with attaching cap screws. 

Install PTO shield and guard (if equipped) to rear 
of tractor. 


Join the clutch housing to the transmission case. 
Refer іп Section 40, group 5. 
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INDEPENDENT PTO 


GENERAL INFORMATION 


The independent PTO option is a single 540 mm 
PTO, + 


The PTO gear train is located in the lower portion 
of the transmission case. The PTO clutch shalt is 
driven by the engine clutch pressure plate (single 
stage) and turns the PTO clutch drum whenever the 
engine is running. Cfhutch shalt operation is indepen- 
dent of the transmission. 


Operation of the PTO clutch (mounted ahead of 
transmission countershalt bearing support) is соп- 
trolled by a control valve (Section 50, Group 20) lo- 
cated at the top of the clutch housing in the 
transmission shifter cover. 


B—Pistóri 
- i 9--5ргіла 
4&—Chuteh Gear TU—Pletziner 
5—Snap Ring 1i—Snap Ring 
&—Packing i2—Cheh Hub 


REMOVAL 


Drain transmission ой and remove rear РТО quill 
Pull PTO drive gear (1 equipped) out rear of irans- 
mission. Remove powershalt as follows: 


Remove rockshalt housing. Heter іп Section. 50, 
Group 55. Hold coupling between pawershalt and 
drive shaft in piace with the ald of a long thin screw. 
driver. Pull PTO powershatt out rear of tractor. 


Remove countershafl assembiy and inspect ай 
parts for damage or wear. 


To service the PTO clutch assembly, separate the 
tractor between the transmission case and the clutch 
housing. Reler ta Section 40, Group 5. 





15--5лпар Ring 
T7T—Thrust Washer 
18--бпар Ring 


Fig. 7-PTO Clutch Drum and Disks 
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Repair 


Before removing PTO shift lever assembly fram 
transmission top cover, place lever in the engaged 
position. When removed, do not move lever assem- 
bly, or detent balls and springs will fall out. 


Та remove clutch pack, remove front snap ring se- 
curing clulch pack assembly to drive shaft. Pull 
clulch pack assembly from unit leaving PTO drive 
shaft in place to keep coupler from falling into brans- 


mission. 


То remove clutch piston, compress loaded spring 
(B, Fig. 7) and remove snap ring (11). 


Mote the number of separator plates and disks for 
correct assembly. When assembling clutch pack, 
start with a separator plate against pision. 


Hest drive gear to 360°F. [182^C] before pressing 
on PTO сішеһ drum. install gear with offset toward 
small end of drum. 
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Inspect ай paris for damage or wear. Assemble 
and install clutch assembly. 


Coat sealing fips of clutch shaft oil seal (2, Fig. В) 
with multi-purpose grease. Press into powershaft 
clutch shalt (4) with sealing lips facing driver and 
flush with finished edge of bore. 


Protect sealing lips of clutch shaft oil seal with suit- 
able thin sleeve when installing clutch shaft. 


Press rear powershaft quill all seal (17, Fig. 9) in 
quil with spring side of seal facing driver. Coat seal- 
ing lips with multi-purpose grease. 


Protect ой seal sealing lips with a suitable thin 
sleeve when installing rear power shalt. 


Press the clutch shaft pilot (3, Fig. 8} in powershalt 
clutch shaft with cup side facing bottom of bore. 
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3—Bushing 10—Cover 17—Oil безі 

4—Drive Shalt 11—Gasket 18—Snap Ring (2 used) 
S—Thrust Washer (2 used] 12—Special Drive Screw (3 used] 18--На! Bearing 
&—Drive Screw [4 used) 13—Cap Screw (3 used) 20—Snap Ring 
T—bBeedie Baaring 14&—Lock Washer (3 used) 21--Незг Powershot 


Fig. -Agar PTO Gaars and Shans 





Operating 
Lever { -250712] 


Fig Tü-PTO Brake Parts 
INSTALLATION install rockshalt housing. Refer to Section 50, Group 


Install parts іп transmission às ramóved. 55. 

inspect | assembly for wear or damage. Re- erede bid lo transmission case. Refer to 
place parts as necessary. Assemble and install brake } е 
assembly. 


To adjust PTO brake, neler to Section 70, Group 20. 
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Group 25 
DIFFERENTIAL AND PARKING BRAKE 
GENERAL INFORMATION 


The differential is а spiral bevel gear assembly. thia ЕҢ bevel gear bo the housing. This locks tha gears 
and pinians within the housing, giving the effect of a 
It is located in the rear compartment of the one- solid rear axle. 
piece transmission and differential case 


The parking brake drum is located within the dif- 
The assembly is equipped with pedal-operated dif- ferential case and is splined tà the lait-hand ditterential 
lerenhal lock which consists of a collar іп connect housing 





Ттізійҙг 

1--ІИҒегетінгі Lock Lever 4—Hing Gear T—Bewel Finans 10—Ditferential Hub Quill 
J—fFinal Drive Shaft 5—Aight Bevel Gear 8—Difforential Hub 11—Ditferential Lock Collar 
31—108 Bevel Gear &—Sun Pinion S—Bewel Pinion Shaft 


Fig. }-Qitierantial Assembly wath Déerennal Lock (Lint without parking brake shown) 
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REMOVAL 


Block loader frame to prevent frame from dropping 
down. 


Disconnect wire harness {гот fender lights of the 
connections. 


Remove cap screws attaching lenders and AOPS 
to axle housing. 


Drain transmission case. Securely block transmis- 
sion. 


Remove final drive as instructed in Section 40, 
Group 30. 


Remove rockshalt housing as instructed in Section 
50, Group 55. 


Split tractor between clutch housing of reverser 
housing (if so eguipaed) as instructed in Section 40, 
Greup 10. 


MOTE: If tractor is equipped with a differential 
lock, jock assembly must be removed іп service the 
differential. 


Remove set screw securing dilterential lock pedal 
to shaft on left side of transmission case. Drive pedal 
forward off end of shaft. Remove key from «һай, 


Hold differential lock yoke in place and drive shaft 
oul towards rear ol tractor, Remove plug trom rear af 
transmission and Woodruff key from under yoke as 
атай is driven out. 


Mate O-ring packing on shaft. Replace if damaged. 


Litho in Li. S.A. 


Tractor and Loader = JD302 
TM-1088  (Dpc-78) 


REPAIR 


Remove rockshaft ісай control arm from transmis- 
sion as instructed in Section 50, Group 50. 


Lift up on differential assembly to relieve weight on 
hearing quilts.. 


Remove bearing quills with shims trom transmis- 
sion case, keeping shims with their respective quills 
for correct assembly. 


if the differential ring gear is no longer serviceable 
and must be replaced, also replace the ditterential 
drive shaft 


These parts are fumished as matched sets and 
are not available individually for replacement. 


Remove cap screws (Б, Fig. 2) securing differential 
housing cover Lo diflerentkal housing (14) 


Remove bevel gears and bevel pinion shaft with 
bevel pinion from differential housing. 


Examine bearing surfaces on the bevel gears, If 
the gears are worn бт damaged. the bores in the dil- 
ferential housing and cover may also be damaged. 
Replace parts as needed. 


Check bevel pions and bevel pinion shafts for 
scoring or excessive wear. If any of these parts are 
found damaged or excessively worn, all matching 
paris should also be replaced. 


All parts must be thoroughly cleaned before assem- 
bly. Coat parts with same type of ой used in the 
transmission, 


Assembly bevel pinion shaft with diferential bevel 
pinions and differential bevel gears into differential 
housing. Install differential housing cover and fighten 
attaching cap screws lo 35 16-1 14.8 kg-m] 


Lower diflerential assembly into correct position in 
Transmission casi. 


Tractor and Loader - 20302 
TM-1089 (Dec-78) 


Power Train 40 


Differential and Parking Brake 25-3 





ї—Ва!1 [10 used} Б—БОН (8 used) 1i—Deowel Pin 
2-—Cuiii (LH) T--Difigrenitial Housing П.Н.) T2—HRiwet (В used) 
J—Shim jas required) 8--ПіНегетмізі Bevel Gear (2 used) 13—=бшй (AH) 


á—EHBearing Cup [2 weed) 
5—HBearing Cone (2 used) 


Tüu—Dithererial! Bevel Pinion {2 used) 


ji5—hRhing Gear and Pinzon 
1é—Parking Brake Drum 


Fig. 2-Differenfial Assembly 


ADJUSTMENT 
Differential Preload Adjustment 
The differential assembly bearings must have а 
preload of 0.002 to 0.005 in. [0.05 to 0.13 mm]. 
To establish preload, proceed as follows: 


install bearing quills. Use shims under right bear- 
ing quill 


With clearance between the differential drive shaft 
and the ring gear, check the end play of the differen- 
tai assembly wilh а dial indicator. 


Я necessary, add shims under the right bearing 
quill until à measurable amount of end play is ob- 
tamed. 


NOTE: To obfain а more accurate prelaad adjust- 


ment intreduced end play show nof exceed 0.002 
inch 10.05 тт]. 


Litho in L.S. A. 


Record measured end play shown by the dial ingi- 
cator, Take from the shim pack the thickness of 
shims equal to end play reading plus an additional 
0.003 inch [0.07 mm] to give the desired preload al 
0.002 to 0.005 inch [0.05 to 0,13 mm]. 


NOTE: At na time during preload adjustment 
should the differential drive shart pinion be іп contact 
with fhe nng gear. 17 adjustment cannol be made 
without gears touching, refer to Group 10 of this Sec- 
lio and remove differentia! drive shaft from trans- 


Differential Backlash Adjustment 


After bearing preload has been established, mount 
ihe dial indicator ір check the backlash between the 
difereantial drive shalt pinion and the ring gear- 


Proper backlash is 0.006 to 0.008 inch [0.15 to 
0.20 mm]. Adjust backlash by transtlérring diferential 
bearing Quill shime from one side of the case to the 
other. 


40 Power Train 
25-à Olfferenial and Parking Brake 





И 
1—Diterential Lock. Реда 4—Yoke 
2—0-Ring 5—Piug 
3—5hatt &e—Shes [2 used] 





Tractor and Loader - JD302 
TM-1T089 |Пес-7В| 


TPSBIBSN 
7—Collar 10-—Spring 
B—Woodruf! Key 11—Сар Screw 


Fig. 3-Lifferenfia! Lock Mechanism 


Differential Spiral Bevel Gear 
and Pinion 


To increase backlash, move shims from left to 
right. Ta decrease backlash, move shims from right 
to leit. 


IMPORTANT: Н shims are removed from one 
bearing quill, the same shims must be added to 
the other bearing quill to maintain proper preload 
adjustment on differential bearings. 


Apply AT30408 High Temperature Grease or an 
equivalent to differential lack shifter yoke shaft be- 
tween C-ring groove and key slot before installing 
shaft. 


insert differential lock shaft with O-ring groove 
towards front of tractor, inta rear of transmission саве. 
Slide shaft through rear bore and position fork, spring, 
Woodruff key and O-ring on shaft, 


NOTE: Apply a thin coat of grease on O-ring before 
inserting in front bore. 


Slide shaft into front bore and install lock lever with 
key. Secure pedal with set screw. 


Check the tooth patlem of the diterential spiral 
bevel gear with pinion (Fig. 4). 


Bearing weir ог cone роп! out of adjustment 5 
indicated by improper tooth patteri, 


Liho in LI. S.A. 


ooth Pattern 





ШЕЕ 


3—Spiral Bevel Gear 
40.120 із 0,280 in. 
[3.048 fo 9,144 mm] 


Aig. 4-Тоот Patten 
И cone point shim pack is readjusted, differential 
drive shaft preload and differential backlash must also 
be readjusted. 
Install differential lock assembly. 


install both axle assembles and rockshaft housing. 


Tractor and Loader - JD302 
ТМ-1089 (Dec-78) 


Parking Brake 


Power Train 40 
Differential and Parking Brake 25-5 





1—Pawl Operating Rod Button 10A—Wonsdruff Key (2 used) 15--Сар Screw 
i—Spring 1 -230888) 1T—HNuti 
Paw! Operating Нені 10B—Woodrufl Key [230550- } i1ü—Bushing 12 used] 
4—Cotter Pin 11 —Cap Screw | -z30658) ї®@—Сар Screw (2 used) 
&—Cotter Pin 12 —Lock Plate ( 230683] 20—Wotehed Quadrant 
b—Pawl 13 --Вгаке Shalt Arm ?1--Брагет (230680- } 
T—Hrake Pin ( -2:306558] ze—HBrake Shadi with Arm 
B—Hrake Lever 14 —O-Ring (230660- 1 
%--Нғакв Lower with Pin 15 —Brake Shaft | -230h59] 

Fig. S-Prking Brake Lover and Linkage 


Adjustment 
Apply parking brake firmly five times to seat linkage. 


И пем linings or new brake band has been installed, 
burnish brake band as follows: 
1. Apply parking brake firmly. 
2. Piace transmission in fourth gear forward. 
3. Sel engine speed at 1500 rpm. 
4, Engage clutch and burnish brake band for 20 
to 25 seconds. 


Litho in USA, 


Set brake lever so that brake paw! (6, Fig. 5) is in 
first notch above long tooth, 


Tightan brake set screw (10, Fig. 6) with a wide | 


blade screw driver by hand until itis mot possible to turn | 


the screw another complete half turn. 


Final position of screw should have concave surface 
of screw head mating with surtace of pivot pin (11) or 
brake band arm 117), 


Loosen јат пай (2, Fig. 7) on bottom left side of 
transmission case. Tighten brake band stop screw (3) 
hand tight, then back off two ішті. Tighten jam nut (2), 


40 Power Train Tractor and Loader - JO3OP 
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Тізеті 





Т--Бтаке Bond Lining [4 used] 13--Вгаке Bell Crank ( 2305658) 
2—Headed Pin 12--Тошіе Lever 

j—Caotter Pin 8—Hell Crank Link | -230658) 14—Rivet (12 used) 

4—Washer Link (2 used) (230660 = 18—Beturm Spring 

§—Special Pin (2 used) ї@—Беї Беген 16—8гаке Hand Assembly 

b—Cotter Pin (2 used) Ti—Pivat Pin ( 2305655) 17=—Brake Band Arm [230650- і 


Fig. -Brake Band, Lining and Linkage 
INSTALLATION 


Jain transmission housing to clutch housing (or re- 
verser housing if so equipped) as instructed in Section 
40, Group 10. 


Install rockshall housing as instructed in Section 50, 
Group 55. 


Install final drives as instructed in Section 40, Group 
30. 


Position and secure AOPS and fenders to rear axle 
housing. Connect wire harness to fender lights. 
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Tractor and Loader - JD302 
TM-i089  /Dec-/B) 


, GENERAL INFORMATION 


Each rear axis assembly is mounted on hwo tapered 
roder bearings with oil seals and a planetary gear 
system which provides the final 5-0-1 speed reduc- 
tian. 


REMOVAL 


Disconnect battery ground strap. Disconmect rear 
wring harness and free hamess from fenders and 
axles housings. 


Block up transmission or support with splitting stand 
ta preveni tractor trom tipping. Remove ROPS, rear 
wheels and tenders. 


Disconmect hydraulic brake lines from axle assem- 
бу. 


Aitach a chain hoist to final drive houseng and ге- 
move attaching cap screws. 


Pull fena! drive housing from transmission case 


REPAIR 


Feler to Fig. 1 for location of parts during disas- 
sembly and assembly. 


Remove lock plate, special hex, bolt, and washer. 
Be sure to remove lack plate (221 before attempting to 
remove Бой. 


Remove panei pinion carrier assembly from the 
splined end of the rear axle shaft. 


Use snap ring pliers to expand large snap ring (26) 
on planet pinion camer, Esch planet pinion shaft (17) 
can be removed as snap ring is expanded to clear 
grecve іп planet carrier. Remove planet pinions and 
thrust washers, Be careful not to lose any of the 
bearing rollers which are used in each planel pinion, 


Litho in USA 


Power Train 40 
Fina! Drives — 30-1 


Group 30 
FINAL DRIVES 


Press rear axle out of final drive housing. Be sure 
housing is supported outside of oil seal (2, Fig. 1) ta 
avoid damaging ail seal. 


Examine final drive housing tor cracks or breaks and 
replace if defective. Inspect the fina! drive gear in 
housing inr damage or excessive wear. If the gear is 
worn ог damaged beyond repair, ihe gear and the final 
drive housing must be replaced, 


Insial new inner dii seal (13) with sealing lips facing 
driver. 


Check inner (14) and outer (5) bearing cups in 
housing for scoring, pitting, or excessive wear. Не- 
place any parts found defective. Press new bearing 
cups into housing tight against shoulder with a 10,000 
ib. (44 500 М) (4 536 kg) minimum load. Be sure to 
install outer oil seal cup. 


Inspect planet pinion carrier (25) for cracks or 
breakage. Replace carrier Н necessary. Check planet 
pinions and pinion shafts for damage or excessive 
wear and replace if necessary. Check bearing rollers 
for scoring, pitting, or excessive wear and replace 
entire set if any are found defective. Inspect snap ring 
and thrust washers lor damage or undue distortion, 
and replace if necessary, 


Check final drive shaft (21) and sun pirwon for dam- 
age or wear, Replace if necessary. 


Check oll seal (2) for damage or evidence of exces- 
sive leakage, and replace |! necessary. Install new Gil 
seal (2) with the metal side facing the axle flange апа 
press tight against shoulder. 


Inspect bearing cone tor damage or excessive wear. 
М faund delectve, drive it trom shaft. Heal new cone 
nat to exceed 3007F (148 072), and drive into place on 
shalt while hat. 


40 Power Train 
30-2 Fine! Drives 
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1@—Бгаҗн Elegd бете 
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1&—Plangt Pinion {3 used} 


3— Outer Oil Seal 11--Ағіс Housing with Gear 20—А ег Bearing (69 used) 
1—01 Seal Cup 12—4Ga88ket 21—Final Drive Shatt 
4—Outer Bearing Cone 13-Іппег (МІ бегі 22—Lock Piate 

$—Outer Bearing Cup 14—Inner Bearing Cup 23—Cap Screw 

5--Пгезве Filling 15—птег Bearing Cone 24--Маяле 

T—Brake Oil Lead Plug 16—Dowel Pin [3 used) 25—Pianet Pinion Carrier 
&—20-Ring 17—Piane! Pinion Shalt (3 used) 28—Snap Ring 


%--Сар Screw (11 weed) 


18—Therust Washer (Б used) 


Fig. -Agar Arie Assembly 


Coat bores of planet pinions with SAE multipur- 
pase-type grease, and position roller bearing (20, Fig. 
1). Mount planet pinions and thrust washers іп planet 
итп carrier. Insert planet pinion shaft in Tar enough ta 
secure bearing rollers. Install snap ring in shaft slots, 
and complete insertion of shafts. Be sure that snap ring 
is properly seated in groove in planet pinion carrier. 


Coat lips of inner ail seal (13) and fill ips of outer oil 


seal (2) with a multi-purpose grease and install axle 
into housing. 


Litho in U.S.A, 


IMPORTANT: Tape splined end of axle shaft 
with thin plastic tape to prevent damage to inner oil 


Наа! inner bearing Gone fo a temperature not to 
exceed 300^F (148.9°C), and install cone on shaft. 


Place planet pinion carrier assembly on shaft and 
pull bearing сопе inta position by tightening the special 
hex. bolt. 


Tractor amd Loader - JOIA 
TM-1088  (Degc-75) 


Tighten the planet pinion carrier retaining cap screw 
(23, Fig. 1) to 55 Ib-ft (75 Мт) (B kg-m). 


Rotate carrier a minimum of tnree times and re- 
torque cap screw (23) to 55 b-ħ (75 Nm) (8 kg-m). 


Check axle rolling torque ta be sure it |в between B 
and 15 i-ft (11 and 20 Nm) (1 and 2 kg-m). 


install lack plate. 


Fill rear axle outer bearing compartment and bearing 
wilh SAE multipurpase-type grease. 


BRAKE PRESSURE PLATE 
AND FACING 





Fig. 2-Grake Assembiy 


Litt brake pressure plate from dowels on rear axle 
housing. 


Check for signs of interference between brake 
pressure plale and axle housing. 


Remove and discard packings from pressure plate. 
Check pressure plate for free movement in axle Pous- 
ing. I! binding is noticed, pressure plate may not be 
returning properly causing excessive wear of the brake 
disk. Coat naw packings with grease and install in 
grooves, 


Litho in 17.5.4. 


Pawer Train 40 
Final Drives 30-3 


NOTE: If brake pressure plate (2, Fig. 2) cannot be 
easily remaved, remove bleed screw on fap of housing 
and alach а smal hydraulic hand pump. Pump oil 
behind pressure plate to force it from the cylinder, 


INSTALLATION 
Replace sun pinion in differentia! assembly, 


Position new gasket on face of final drive housing. 


Install brake disk with tacings so thickes! facing is 
against transmission case. 


Cost pressure plate with grease and install inio 
annular cylinder in axle shaft housing. Be sure pack- 
ings are nöt cut or turned over. Make sure dowels in 
inal drive housing are in line wilh holes in pressure 
plate. 


Install assembled final drive unit on tractor and 
tighten cap screws to 85 Ib-ft (115 Nm) (12 kg-m). 


install НОР and lenders, 


Install wheels and connect wire harness to lights. 


40 Power Train Tractor and Loader - „ОЗО? 
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Tractor and Loader - JD302 Power Train 40 
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Group 35 
SPECIFICATIONS AND SPECIAL TOOLS 


| CLUTCH ASSEMBLIES 
SPECIFICATIONS AND TORQUE VALUES 


Clutch spring for single stage clutch (Continuous PTO 
or Мо PTO) (With Reverser) 
1. Free langth ........... 24445-in. (81.878 mm) 
2. Test length 
at 234-Ibs. (106.140 kg) 1.687-in. (42.026 mm) 


Clutch spring for single stage cluich (Indapendant 
PTO) (Without Raverser| 





тілері 1, Free |епдіһ.............2.38Б-іп. (60.706 mm) 
2. Test length 
Fig 1-Singe Stage Giseh Spring at 170-lbs. (77.110 kg). .1.570-in. 139.878 mm) 


Clutch spring for single stage clutch (No РТО) 
(Withoul Aeverser) 
т. Free length ........... £.281-in. (57.912 mm) 
2. Test length at 
156-165. (70.761 kg)... 1.500-in. (38.100 mm) 


1. Clutch plate driving surface fiat 
wühin ...... iae ss  - 2.006 in. [0.15 mm) 





Fu. аас Plate Dive Gunana 
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40 Power Train Tractor and Loader = JD302 
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CLUTCH ASSEMBLIES 
SPECIFICATIONS AND TORQUE VALUES—Continued 


i, кунн, wn» surtace flat 
within... іы -.0.006 in. (0.15 тт] 





1. Flywheeal-to-engine crankshaft 


flange (F-Grade) ...................... 120 Ib-ft (17 kg-m) 
* X 1 (D-Grade) ...............................,85 Ib-ft (12 kg-m) 
T \ 
\ te 





Ж j Ш 
\ is | 
Т2168ШІй bw 


Ға) 4-Біумдееі Ratnsnew; Cap Screws 


Clutch spring for dual "ange € clutch: (Inner. Spring) 
M Free length... „3.53 іп, [89.7 mm] 
. Test length... : . 175 in. [44.5 mm] 
at 56 165 [25.4 Kg-m] 


Clutch spring for dual ae сішен (Outer Spring) 
: Free length... шығынын 2.06 іп, [77.7 mm] 


. Test length... 1.1.85 in. [47.0 mm] 
at 123 bbs. [55.8 Ка] 





7114ғ4й 
Fig. 5-Оша! Stage Cuch Springs 
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CLUTCH ASSEMBLIES 
SPECIFICATIONS AND TORQUE VALUES—Continued 
1. Dimension from end of sieeve іп the 


engine mounting surface of the clutch 
һюш&їп@........-.....-.. 213/18 ип, (71.4 тт) 


TIESIN 





Fig. б-Сатит Sisavg 
SPECIAL TOOLS 
Essential Tools 


Toni Tool Ha. Use 
JD-7 Adjusting engine clutch pressure 
plate finger height [unis wilh tē- 
verser). 
JD-227 Adjusting engine clutch finger 





T2154IN (units without reverse) 


Ға, АС" Acuaing Gauge 
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CLUTCH ASSEMBLIES 
SPECIAL TOOLS—Continued 
Essential Tools— Cont. 


Tool Техн Number Use 
JDE-S2-1 To property lime up dual 
stage clutch desk. 
[ 
| |! f^ 


Fig §-Oual Stage Adaplar 


Convenience Tools 


Use 


Support rear Һай of tractor. 
Support front һай of tractor, 








Liho in G.S. A. 


Tractor and Loader = 10302 Power Train 40 
ТМ-1088 |Моу-73) Specifications and Special Toms 35-5 


TRANSMISSION 
SPECIFICATIONS AND TORQUE VALUES 


i Transmission friction plug spring 
| (9 | 1, Free length ...........-...------ 1.87 in, [47.5 mm] 


2. Test іт Н........................1.81 im [38.4 mm] 
at 70 Ibs. [31.8 kg] 





a 1. Ring gear and pinion shaft nut.............. 160 Ib-ft. 
[22.121 kg-m] amd stake іп place. 





TIISEN 
Ба Tf-Déferentiai Drive Sha Muf 
SPECIAL TOOLS 


Convenience Tools 


TOOL 


The procedure to make tool is as follows: 


1. Cut a 6 to 7 in. [152.400 to 177.800 mm] length 
of 1/2 in, [12.700 mm] electrical conduit. 

2. Make an indentation 1/4-in. [8.350 mm] беер on 
ane end. 

à. Taper the indentation out 1-in. [25.400 mm] шапа 





ТІНІНЕН 


Fig 12-Тош for Transmission Shiter indanock Bals 
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REVERSER 
SPECIFICATIONS AND TORQUE VALUES 
1. Approximade free height of spring washer 


Reverse brake release ......0.743-in. [3,556 mm] 
Ї Forward clutch release ........0.183-in. [4,572 mm] 


| 


Fay. ?3-5pong Wasshar 
DIFFERENTIAL AND PARKING BRAKE 
SPECIFICATIONS AND TORQUE VALUES 


1. DaHererdial housing cover-bo-ring gear 
иас, arce rase cots catia at 35 Ib-ft. [4.8 К-т 





Fig. f4-Dierentia! House 


шиа 
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DIFFERENTIAL AND PARKING BRAKE 
SPECIFICATIONS AND TORQUE VALUES - Continued 


i. Backlash between ring gear and pinson 
shaft..........0,006 to 0.008 in. (0.15 to 0.20 mmi 





1. Tooth pattem location from end of pinion 
teeth ......0.120 to 0.380 in, [3.048 to 9,144 mm] 





Ғаҙ. 18-Гәшіп Panem 
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40 Power Train Tractor and Loader - 20302 
35-B Speciications and Special Tools TM-10B9  jDec-THI 
FINAL DRIVES 
SPECIFICATIONS AND TORQUE VALUES 


1. Planet рїлїп carrier-To-axle 
SCrew............ B5 Ш-Н (75 Mm) (7.604 kg-m) 


Tighten сар screw, rotate carrier a minimum af thaee 
limes and retiahten to specifications. Rolling torque to 
be from 8 te 15 16-й {11 ta 20 Mm) (1 to 2 Кот) 





Eig. tP.Planat Aino Garnier 
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Section 50 


HYDRAULIC SYSTEM 


CONTENTS OF THIS SECTION 


GROUP 5 - TRANSMISSION PUMP 
General Informalign 2... &-5-3 
Ltrs! | 1s | lu en cese irri rines 50-5-4 

GROUP 10 - MAIN HYDRAULIC PUMP 
General Information ... MEANS En 
Ramoval... Venture in aetna АА 


[ee mmm 


GROUP 15 - REVERSER CLUTCH CONTROL 
VALVE 
General information cesses 50-15-1 


GHOUP 20 - INDEPENDENT PTO CONTROL 

VALVE 
Нетюмгі...........22.2.22.л2.5.< ме сәе-есеене кен 00-0 
Амеітепі..........чц..“.ц““.маааавивмамама "20-2 

GROUP 25 - PRESSURE CONTROL VALVE 
General Information „лал атла ата esa d] 
Н@ТПЕАМЕП...............-—-.—- n deo d 
Repair ................ стек 30-25-20 
Installation... ranana ӘП- 05-2 


Litto іп USA 


GROUP 30 - POWER STEERING VALVE 


GROUP 35 - MANUAL STEERING ............. 


GROUP 40 - BRAKE VALVE 
General Їпїюгтпайоп.................................... BD-40- 1 


Installation... кынына EREA E 50-40-5 


GROUP 45 - LOADER CONTROL VALVE 


GROUP 50 - SELECTIVE CONTROL VALVE 
General Information ... na BO-BO-1 
Rapair ................. E VERTAA eee ee СЫ АНЫН 50-80-3 
Adjustment ............. ылышы d nx ite eds 50-80-7 
аР ЕТ а ОИ D D 


General Information ... 

Removal... 

Берег... 

installation... Rr 

Load Control ‘Mechaniam’ 
Removal . ——— RUE SES 
КЕРӘ ....... аеннан Ж "ШШ 
Inetaltalion ....................-.--ы-ыз-.ь--: ‚ 50-55- 11 

Аді теп ........ cessisse riens BOB. 12 


GROUP 55 - ROCKSHAFT Ду 
чагыша. Ӛ0-86-1 

snas BÜ- BS 4 
aa 80-55-8 


50 Hydraulic System 
5-2 Transmission Pump 


p 
GROUP 80 - MISCELLANEOUS HYDRAULIC = 


COMPONENTS 
Transmission Filter..........................—.......... 50-80-1 
Oil бюю!вҥ.......................... онына Care c ebd d 50-B0-2 
Auxiliary Reservoir ... ima PERS 
Transmission Pump Relief Valve... не, BU-BU-3 


Inlet Line Check Valve............ інінен 50-60-4 


Desconnect Couplers vor @0-60-4 
GROUP 65 - HYDRAULIC CYLINDERS 

Loader Bucket Cylinders ............................ 5065-1 

Loader Boom Суйе... 50-85-38 


CAUTION: Escaping fluid under pressure 
can have sufficient force to penetrate the 
skin, causing serious personal injury. Before dis- 
connecling lines, be sure to relieve all pressure. 
Before applying pressure to the system, be sure 
all connections are tight and that all lines and 
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Page 
GROUP 70 - SPECIFICATIONS AND SPECIAL 
TOOLS 


Transmission Pump... ...Bü- 70-1 
Main Hydraulic Pump ... n ..B0-7O- 
Reverser Clutch Control Valve... nes 70-8 
Pressure Contro! Valve... cos S0-70-10 
Steering Valve... s 0-70-10 
Braxe Valve... аға 20-70-14 
Selective Control Valve... scenes 0-70-14 
НоскаһаН System... -50-70-16 
Miscellaneous Hydraulic | 
Components... sra eremi тенден 50-70-16 
Cylinder... eee eere ener SOP D - 18 


hoses are not damaged. Fluid escaping from a 
very small hole can be almost invisible. Use a 
piece of cardboard or wood, rather than hands to 
search for suspected leaks. 


if injured by escaping fluid, see a doctor at 
once. Serious Infection or reaction can develop iil 
proper medical treatment is not administered 
immediately. 


Tractor and Loader - JD302 
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GENERAL INFORMATION 





T—Transmisssan 091 Pump hii Line 
2--Вовтгелай §—Clutch Shaft 
Outlet Line 


Fig. f-fransemission САТ Pump Ataching Pots 


The transmission oil pump (Fig. 1) is а contant dis- 
placement, gesr-type pump, located on the rear май 
of the clutch housing and driven st engine speed by 
ihe powershalt (еве shaft оп transmissson-driven 
РТО systems] 


For additional gear-lype pump information, 


POS |reier to "Hydraulic Pumps" in FOS Manwal 
- HYDRAULICS. 
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Hydraulic System 50 
Transmissión Pump 5-3 


Group 5 
TRANSMISSION PUMP 


REMOVAL 


Separate transmission from clutch housing (Sec- 
ton 40, Group 5). 


Remove pump inlet and outlet tubes. 


Pull clutch shaft and powershaft from pump drive 
gear [clutch shaft only on transmission-driven PTO 
system). 


Remove pump from rear of clutch housing. 


REPAIR 


Refer to Fig. 2 during disassembly and assembly 
of the pump. 


Separate pump body (8) from pump adapter (11) 
and remove pump gears 110). 


Check pump body for damage. Burrs can be re- 
moved with a file. Replace housing if cracked or bad- 
ly scored. 


Examine roller bearing (14) in pump drive shaft 
bore for wear or damage. Install new bearing to bot- 
tom of bearing bore, 


inspect pump adapter for damage or wear. 


Inspect pump gears for damage. Examine idler 
gear bushing for wear. Replace gears if unfit for ser- 
vice. Both gears must be replaced as a matched set. 


Assemble pump body with gears and bearing to 
pump adapter, 


IMPORTANT: Thoroughly coat all sides and 
faces of the pump gears with same type of oll used 
in the transmission before installation. Failure to 
do so could lead to scoring or seizure of the pump 
gears. 


50 Hydraulic System Tractor and Loader - JOG? 
5-4 Transmission Pump TM-1089  (Dec-7B) 


1—Paching 14--Нойег Bearing 
3—iÀniet Lina 15—0-Ring 

З= Ring 1E—ÀAdapier 
4-Айарінм 17--РагКкіта 

5— 0-8 18—Dutict Line 
в—Сар Screw 18—Packing 





Fig. 2-Tranemissinn OW Pump (without Reverse) 
INSTALLATION 
install pump on rear wall of clutch housing. 


Joan clutch housing and transmission (Section 40, 
Group 8}. 


Litho in U.S.A. 


Tractor and Loader - JD302 Hydraulc System 450 
TM-1089 (Nov-73) | Main Hydraulic Pump 10-1 


Group 10 
MAIN HYDRAULIC PUMP 


GENERAL INFORMATION 





ТЕР401 


i—High Pressure ОП i—Ouvtlet Valve Spring 15—inlet Galery 
2—Low Pressure Crankease Ci 8--Шіліші Майып 18--Бінені 
Low Pressure (МІ from Transmission Oil Purp 10—Prossure Outlet Gallery 17—Crankesse Outlet Valve Spring 
á-—Pump Crankcame Ti—Piston Spring i&—Crankcase Outlet Valve 
5—Hace 12—Piston 18—Siroke Control Valve Guide 
&—Cam 13—4nist Valve Spring Mörike Control Valve Adjusting 
T—Pump Shaft 14---іпізі Valve бегет 

2i—Sireke Control Valve 


Fig, f-Main Hyorauic Pump 


The main hydraulic pump is а variable displace- See "Radial Piston Pumps" in FOS Man- 
теги, constant pressure, radial piston type. R33 |ua HYDRAULICS” for additional descrip- 
= Боп and theory of operation. 
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REMOVAL 


Disconnect and cap pump lines and remove pump 
irom the unit. 


REPAIR 


Before disassembly ol purnp is started, thoroughly 
Gean exterior of pump. Chack pump shaft end play. 
End play should be from 0.0040 to 0,0380 in. [0.10 
to 0.96 mm]. Excessive end play may be an indica- 
tion of worn thrust washers. 


Using Fig. 2 as an aid їп identitying pump parts 
disassemble pump as follows. 


Remove pump cover from housing. 


Remove the crankcase outlet valve spring and 
guide which are loose in housing. Using a magnetic 
pick-up tool, remove crankcase outlet valve and pin 
from valve bore іп housing. Remove outer thrust 
washer 


Holding the roller bearing race in place, pull the 
shall from the pump housing. 


Remove piston springs, spring seats, and pistons. 
Remove bearing race and other thrust washer. 


FRieium all pistons, springs, valves, and seats to the 
bore from which they were removed. A JDH-21 pump 
paris tray will be helpful іп keeping the individual 
paris separate. 


Remove inlet valve seats, balls, springs and 
guides. 


Remove discharge valve plugs, and slide dis- 
charge valve stops, guides, springs. and valves from 
bores. Use JDES4 driver to remove discharge valve 
seals from their bores. 


Remove plug and slip stroke control valve screen 
filter from pump. 


Remove stroke control valve adjusting screw, amd 
slide spring, valve spring, valve guide, and valve 
fram bore. 
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Check dimension of finished face of pump Pous- 
ing-ta-bortom of cam and race bore. Wear at this 
point will give excessive pump shaft end play. 


Check pump shaft bearing іп housing for wear or 
scoring. Remove old bearing, using care not to mar 
machined surfaces in pump. Install new bearing to 
0.2200 in. [0.51 mm] below finished surface of pump 
housing. 


Examine pump shaft bore around quad ring seal 
groove. Wear at this point could cause crankcase oil 
leakage and cause the pump to be slow going out af 
stroke, 


Check condition of outlet valve seats (14, Fig. 2) 
pressed into outlet valve bores. If seats are dam- 
aged. remove and drive in new seats with large 
chamfered end toward bottom of bore. Press seats in 
to 1.7100 in. [43.434 mm] below spot face surface of 
bore. Press on shoulder of seats only. 


Check pistons (46) for scoring or pitted faces. 


Always replace O-ring (8) when plug (20) is re- 
moved from housing. 


All piston springs (48) should be matched to each 
other within 0.15 pounds [0.068 Ко]. 


inspect inlet valve assemblies for damaged springs 
(11), guide (12), balls (10), and seats (B). 


Always replace O-ring on inlet valve seal whenev- 
er inlet valve assemblies аге removed. 


Examine Duet valve (15) for wear or damage. 
Check spring guide (17), spring (53), and outlet valve 
stop (18) for damage. 


Check inlel and өше! valve springs. Inlet valve 
spring has 0,510 in, [12.9 mm] free length and 0.300 
in. [7.6 mm] test length with 0.310 to 0.390 pounds 
[0.14 to 0.18 kg] Outlet valve spring has 0.480 in. 
[12.2 mm] free length and 0.300 in. [7.6 mm] test 
length with 2.540 io 3.140 pounds [1.15 to 1.42 kgl. 


Replace O-ring on outlet valve plug whenever 
valve assembly is removed, 
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5 —O-Ring Packing (3 used) 
BA—Eibaw [ -260834] 


8 —O-Ring Packing [25 шеге) 
10 --ілігі Valve Bail (8 wand] 


11 -інім Valve Spring (B used) 
i2 —mnlet Valve Guide [B used] 
13 —Hydraulic Pump Housing 
14 == Оша Valve Баз! [À used] 
15 --мЕНІ Valve (В used) 

16 —kElhow 

17 —Oublet Valve Guide (8 usadi 
18 —Cutiet Valve Stop |В used) 
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15—0-Ring 

20—Plug (17 used) 

31— Special Thrust Washer (2 used) 
22—Race 


31—531:roeke Cantrol Valve Spring 
32—Streke Control Valve 

33—£troke Control Valve Seat 
3à—Crankcase Guillet Valve Spring Gude 


44--Раскігні (2 used) 

45—Strake Control Walve Filtar 
4i—Pision (B used) 

471—Piatan Spring Guide (16 used) 


50 Hydraulic System 
10-4 Main Hydraulic Pump 


Inspect stroke control valve (32] jor damage or 
rough spots which might prevent valve from sealing 
property, 


Check stroke control valve spring (31) for broken 
or compressed coils. Spring should test to free length 
of 2.870 in, [72.9 mm] and test length of 2.5 in. [63.5 
mm] with 158 to 192 pounds [71.7 to 87.1 kgl. 


Examine stroke control valve seat (33) for damage 
or wear, If replacement is necessary, remove pump 
shul-olf screw assembly or plug and drive seat from 
bore. Drive inner seat with chamfered end first until it 
bottoms in valve bore. 


Thoroughly clean stroke control valve filter (45). Al- 
ways replace packing on each end of filter whenever 
pump is disassembéed for repair. 


Check bearing race (22) for worn spots іп area 
where it contacts pump pistons. Replace race If ex- 
cessively worn, 


Check thrust washer (21) lor wear and scoring. А 
worn thrust washer will give pump drive shaft exces- 
sive end play. 


Check pump shaft bushing or needle bearing (3) in 
cover for wear or damage. Install needie bearing to 
0.0200 іп, [0.51 mm] below finished surface of pump 
cover. 
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5—Coupler Halves (2 used) 
&—Cap Screw (2 used) 
T—Cap Screw 

&—Laock Washer 


Check pump drive assembly using Fig. 3 as à 
guide. 


Dip all O-rings, valves, guides, and roller bearings 
іп hydraulic oll. 


Insiall packing (26) in groove around pump drive 
shall bore in pump housing. 


Coat sealing fps of ail seal (25) with of end install 
in pump housing with printed side 1o the outside. Use 
a driver that contacts outer metal rim of seal and 
drive to bottom of chamfer іп ofl seal bare. 


Place a thrust washer in pump housing with oil 
groove facing housing. Install bearing race over 
washer. 


Insert needle bearings around inner circumference 
of race. Grease bearings to hold them in place. Іп- 
stall pump shaft (driving end first) into pump housing. 


Tractor and Loader - JD302 
TM-1T088 (Ашд-Ғ4) 


Be sure there are 33 needle bearings installed іп 
pump. 


Install pump pistons, spring seats, springs, piston 
plugs in holes located radially around pump body. 
Tighten piston plugs із 100 lb-ft [13.8 к-т]. 


install indet valve guides, springs, and balls to 
seats and place inlet valve bares, Lise new O-ring 
packings over seais and tighten securely. 


Slip crankcase outlet valve pin into outlet valve 
bare in housing. Place crankcase outlet valve (closed 
end first), spring, and spring guide in outlet valve 
bore. Install other thrust washer (grooves facing out). 


Place new pump cover gasket on pump body and 
install pump cover. Ва sure crankcase outlet valve 
assembly fits into mating hole in inlet gallery of cov- 
er, Dip cover-to-pump body cap screws in oil before 
assembly and tighten to 38 ІБ-Н. [5.0 kgm]. 


Use Discharge Valve Seat Installation Tool and in- 
stall outlet valve seats in Their bores. 


With outlet valve seats installed in pump body, im- 
stall outlet valves, springs, guides, and stops in outlet 
valve bores. Tighten outlet valve plugs securely. 


Install stroke control valve filter screen in bore. Ве 
sure packings are in place on ends of screen. Install 
plug. 


Place stroke control valve [smaller diameter first) 
in valve bore. Install valve guide [small end first) іп 
Valve Place spring over pin and install stroke conira 
valve adjusting screw, 


Add nil із seal cavity through bleed ime connector 
fo provide inital lubrication for shaft seal. 


INSTALLATION 


Using a few drops of Loctite on each screw, install 
special screws to crankshalt pulley and tighten to 35 
Ib-ft. [4.8 kgm]. Slip rubber hose segments on 
Screws 


Place two special screws in pump drive shaft using 
Loctite on each screw and tighten to 35 Ib-ft. [4.8 kg- 
т). Place rubber hose segments over screws 


Clamp pump drive shaft to crankshaft pulley using 
coupler halves, cap Screws, and selllockireg nuts. 
Leave cap screws loose until pump is installed. Cou- 
pler& should be loose on pump drive screws. 
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Using a Woodruff key In siot of pump shaft, posl- 
tion pump against mounting surface of tractor front 
виррогі, indexing shaft in pump drive assembly. 


Fasten pump іп tractor front support and tighten 
attaching hardware. 


With pump Bghtened із mounting flange, position 
pump drive assembly so that couplers contact rubber 
bushings only, noi the drive screws. 


Tighten coupler screws ір 25 lb-ft [3.4 kg-m]. 
Then retighten screws again elarting with first screw 
tightened. Tighten coupler screw lock nuts to 25 Ib-ft. 
[3.4 kg-ml. 


Connect pump lines 





Fig. 4-Нүйғашіс Pung гене Conto 
Adjusting еме 


Install a hydraulic test unit or pressure gauge and 
siari engine із pressurize the system. 


Turn the stroke control valve adjusting screw (Fig. 
4) аш until the spring pressure on the screw is 
relieved 


Then turn the adjusting screw in until 2200 to 2300 
psi [154,7 to 161.7 kg/cm'] is recorded on the 
gauge. Tighten the јат nut. 


50 Hydraulic System Tractor and Loader - JD3ü2 
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REVERSER 


GENERAL INFORMATION 


The reverser is а hydraulic and mechanical device 
which changes the direction of tractor travel under 
full load without shifting the transmission gears. А 
single compound planetary set of gears, a reverse 
brake, and one clutch are utilized to accomplish this 
type of directional shifting. 


A "high-speed" lockout is provided іп the reverser 
and Transmission contro! mechanisms to allow naw- 
eme shifting only when the transmission is in low 
range. 


NOTE: Units starting with S.N. (277182) wil not 
have Ihe high range reverse lockout. 


Thus, four reverse speeds are provided, each ap- 
proximately 16% faster than their respective forward 
low range speeds, 


Oil Supply 


Ой for reverser operation, lubrication, and cooling 
is drawn from the transmission case (main transmis- 
sion-hydraulic oil reservoir) by the transmission oil 
pump located at the rear of the reverser. The oil is 
pumped through an ail filter before entering the rew- 
erser cluich control valve, An oil cooler, located al 
the front of the tractor and attached to the radiator, 
coals the transmission-hydraulic oil. 


Control Valve Assembly 


The rewerser control valve housing, located on the 
right side of the tractor between the clutch housing 
and brake valve, receives pressure пй fram the trans- 
mission oil pump. 
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Group 15 
CLUTCH CONTROL VALVE 


Clutch Control Valve 


The clutch control valve is controtied by the clutch 
pedal. Engaging the clutch pedal moves the clutch 
control valve, opening the pressure ail passage to 
the shift valve, Disengaging the clutch pedal moves 
the valve із close off pressure ail flowing to the shift 
valve and allows oll from the engaged clutch pack to 
return іс sump. The accumulator nemains charged 
when the clutch pedal is dapressed, as the clutch 
control valve blocks the accumulator discharge part. 


To obtain a close control of pressure oil (for inch- 
ing into loads) a spring and movable stop are placed 
in the clutch contro! valve. This spring and stop al- 
lows the operator to closely regulate cluich pressure 
oil with the clutch pedal. 


Shift Valve (Directional Valve) 


The spool-type shit valve is operated by ihe rever- 
ser control lever and has two detented positions, tor- 
ward and reverse, for direction control of the tractor, 
A neutral posiion is not provided. This valve directs 
oll to engage the selected clutch pack during a shift. 
It also allows oil to retum from the other clutch. 


Accumulator Charging Orifices 


А fixed accumulator charging orifice is provided to 
give a minimum accumulator charging rate. An ad- 
justable charging orifice is also provided to vary the 
accumulator charging rate, controlling shift time. 
Glosing the arifice decreases the rate of pressure 
rise and provides a smoother or softer shift, Opening 
the orifice increases the rate of pressure rise and re- 
duces the tendency to drop torque under load, but 
makes shifts sharper under no load. 


50 Hydraulic System Tractor and Loader - JD302 
15-2 Heverser Clutch Control Valve TM-1089 (Aug-79) 





B—Cooler 

&—Lube Oil То Transmission 13—01 Line To Forward Сішеһ 20--Ғікенйі Charging Orifice 

T= From Transmisión Oi Pomp 14&—5hift Valve zi-Adjustable Charging Orifice | 
72—Test Port 


Fig. j-Hewerser Ciuich Conia Valve 
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Accumulator 


The accumulator is a spring-loaded piston located 
in the center of the reverser control valve housing. It 
controls pressure bulld-up during a shift and provides 
the following distinct functions: 


(A) Maintains ail in reserve to provide a "surge" af 
ой to assist in moving the forward clutch or reverse 
brake pistons rapidly toward engagement during а 
directional shift [B] Provides a low system pres- 
sure at the time of initial clutch or brake engage- 
ment. This provides smoother shifting. 

(СІ Gives а gradual pressure build-up as the =пиї 
is accomplished and provides for a rapid pressure 
build-up їс full engagement when the shift is 
completed. 


Pressure Regulating Valve 


А shim-adjusted regulating valve is provided to 
maintain full engagement pressure for reverse brake 
and forward clutch operation. In operation, this valve 
орепв a passage to the cooler and allows oll not util- 
ized by the reverser clutch packs to be sent via the 
main pump charging line to the oil cooler. 


Cooler Bypass and Relief Valve 


This valve protects the 04 cooler from excessively 
high ail pressures, such as during cold weather when 
ail is stiff. The spring loaded valve bypasses cooler 
supply öll to the clutch lubrication circuit or, if pres- 
sures are excessively high, relieves oil to sump. 


Lubrication Oil Pressure Reduction Valve 


Pressure of ой retuming from the cooler to the 
Guiches depends upon lime restriction, oil tempera- 
іше, and engine rpm. This ad pressure could causa 
clutch drag and tractor creaping when the clutch pe- 
dal is depressed. The lubrication oil pressure reduc- 
tion valve acts tō reduce oll pressure when the clutch 
pedal is depressed (clutch control valve moved far- 
ward). Full engagement pressure behind this valve is 
dropped to zero when the clutch pedal is depressed, 
causing cooler retum oil (lubrication oil) to move the 
valve agains! spring pressure and open the lubrica- 
tion circuit їй sump. This eliminates the possibility of 
rewerser Hutch drag. 
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Operation of Control Valve 


Pressure oll from the transmission oil pump and oil 
filler is routed to the reverser control valve housing. 
The pressure regulaling valve maintains pressure of 
oll going to the clutch control valve and clutch packs. 
Since the volume of oil required by the clutch packs 
and accumulator is small, the valve will be opened 
by the incoming ail and will divarl excess oil to the oil 
cooler. 

СНІ in the lubrication circuit remains at a pressure 
dependent on line restriction and oil temperature, un- 
less the clutch pedal is depressed. Al this time lubri- 
cation pressure will drop. 

For purposes of explanation, let us discuss the 
function of the reverser control valve assembly dur- 
ing a shift from reverse to forward drive. Balore the 
shift, assume that the accumulator is fully charged 
and the reverse brake pack is also fully pressurized. 


Shift Valve 


Ав the reverser control lever is moved forward, the 
shift valve is moved forward and stopped in the rear 
detent position. The lands on the shift valve now un- 
cover the groove іп the valve housing leading to 
sump and connect sump with the reverse brake. The 
reverse brake now dumps oil. At the same time the 
shift valve lands open the pressure oil passage in the 
control valve housing to the forward clutch pack and 
clutch pressurization is started. 

During the shift, accumulator pressure is dropped 
as the spring moves fhe accumulator piston rear- 
ward, and pressure oil is sent to the forward clutch. 
Approximately 1/10 of a second after the start of the 
shift the oil pressure starts із increase іп the accu- 
mulator and clutch packs. Before full clutch engage- 
ment pressure in the clutch pack can be obtained, 
the accumulator must be charged to ІШІ pressure. 

Initia accumulator charging is accomplished by 
means of two orifices, one fixed and the other adjust- 
able. The fixed orifice provides Tor a minimum charg- 
ing rate; the adjustable orifice is provided to increase 
the charging rate. Тһегеіпге, the tractor rate of shift- 
ing can be wared by this adjustable orifice 

When accumulator pressures reach 100 psi [7.0 
kg/cm'] (this should require 3/4 to 1-1/4 seconds), 
another changing orifice is uncovered by The accumu- 
lator piston, With the added pressure od erry, the 
accumulator and clutch pack pressures rise instantly 
to full engagement pressure for the clutch pack. 


50 Hydraulic System 
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Clutch Control Valve 


Operating the clutch pedal to siop tractor motion 
moves thë clutch control valve forward, closing ой 
pressure oil from the clutch packs and opens the еп- 
gaged clutch pack pressure line to sump, nowtralizing 
this clutch. The accumulator remains charged as the 
accumulato discharge port is closed by the clutch 
conirel valve, 


As the cluich pedal is released, the clutch control 
valve is moved, uncovering Ihe pressure oil port and 
connecting H with the proper clutch pack. А spring 
within the valve provides a controlled clutch engag- 
ement. 


REMOVAL 


Clean area around brake valve and reverser clutch 
tonirol valve before removing from umil. 


Remove brake valve and reverser clutch control 
valva from unit. 


REPAIR 
Reler їй Fig. 2 and 3 during disassembly and as- 
sembly of the reverser clutch contro! valve, 


The control valve rear cover is spring loaded by 
the accumulator spring so loosen cover screws even- 
ly. Identify valves and springs for assembly purpas- 
88. 


Ciean all valve housing passages and openings. 


Press new seals in control shalt bores until outer 
edge of seal is flush with bottom of bore chamfer, 


Check the following springs for free length and test 
length. 
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Clutch control valve spring (B, Fig. 2) free length of 
1.83 in. [41.5 mm] and test length of 1.12 in. [28.5 
mm] at 33 + 3.3 pounds [15.0 = 1.5 kg] force. 


Lube pressure reduction valve spring (17. Fig. 2) 
free length of 2.06 in. [52.5 mm] and test length of 
0.75 in. [19.0 mm] at 4.3 + 0.4 pounds [1,95 = 0.19 
kg] farce. 


Cooler bypass and relief valve spring (18, Fig. 2) 
free length of 2.80 in. [71.0 mm] and test length of 
2.05 in. [52.0 mm] at 20 = 2 pounds [9.0 + 0.9 kg] 
force. 


Accumulator piston spring (19, Fig. 2) free length of 
3.62 in. [92.0 mm] and test length of 2.62 in. [66.5 mm] 
at 313 + 31 pounds [142.0 + 14.2 kg] forca. 


Pressure regulating valve spring (22. Fig. 3) tree 
length af 3.27 in. [83.0 mm] and test length of 2.56 
in. [65.0 mm] at 29.4 + 2.9 pounds [13.34 + 1.32 
Еді force. 


Lubricate all parts before assembling. 


Be surge valves and springs are installed in ther 
proper bores. 


NOTE: Cooler relief valve (208, Fig. 2) must be 
installed with end with groove foward the valve body. 


Bottom charging orifice screw (23, Fig. 2) and back 
out five complete tums for preliminary setting. Refer 
ю Section 70 for testing and final adjustment. 


Install cover on valve housing, compressing accu- 
mulator spring. Be sure piston is not cocked іп bore. 


Tighten cover to 10 Б-Н. [1.38 kgm]. 


INSTALLATION 


Install valve on unit. Be sure area іс clean before 
installation, 


Tractor and Loader ~ JO302 Hydraulic System 50 
ТМ-7089 |Пес-78) | | Heverser Clutch Contro! Vaive 15-5 





TRAJEN 
1—Сар Жетен (6 used) 11—08 Seal (2 used] 21 —Sering Pin 

2—Laoeck Washer (5 used} 12—Plug 2 —CDluteh Pressure Valve 
3—Gasket 13—0-Ring 23 —Gpecial Screw 

4—Aetaining Ring 14—5pring 24 —0-Aing 

5—hetaining Ring (2 used) 15— Bali 28 —Cover 

&—Pin Taben гї —0-Aing 

7-—Cluteh Control Valve 17—Spring 37 —Plug 

&—8&pring 18—85pring 28 —O-Hing (2 used] 

$— Sioa 1 Spring 29 —Ping {2 used) 

10—Valye Housing 20—Accurulator Piston 3üA—Cooler Askel Valve (early units) 


SMB—Cooler Heise! Valve (later units) 
Fig, P-Hgwerser Ciufcf? Canfroí Valve and Piston Assembly 





4—Valve Housing 
5--Clutch Controi Valve Shaft 


Fig. 3-Rieverear Clutch Canti Valve Shall ma Anm Assembly 
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INDEPENDENT PTO CONTROL VALVE 
GENERAL INFORMATION 
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i—High Pressure Dil B—Pressure Regulating 
2—Inbermediale Pressure vaiva 

8--То Sump irom Clutch 
3—Pressure Free Dil 10—Orifice 
4—PTO Clutch 11—FTO Clutch Valve 
s—PTO 12--То Hi-Ciutch 


Support 
T—To Main Pump 


REP ENTE QUA Eig. dependent PTO Hydreulc Operation 
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The independent PTO option may be either а sin- 
gle 540 rpm or a dual 540-1000 rpm PTO. A mid 
1000 rpm PTO is available with the rear dual option. 


Operation of the PTO clutch. (mounted ahead of 
transmission countershalt bearing support) is gon- 
ileg by а control valve located at the top of the 
dutch housing in the transmission shifter cover. 


іп the engage posmon, the coniro) valve directs 
pressure all from the transmission ой pump to the 
PTO clutch pack, engaging the PTO power train (Fig. 
1) 


іп the disengaged position, the control valve re- 
eves Ой from the PTO clutch and directs pressure 
oil to the PTO brake, stopping the РТО powershalt 
(Fig. 1). 


The contro! valve assembly contains a modulating- 
{уре clutch valve which allows а gradual pressure 
build-up to the clutch pack for smooth PTO engage- 
ment, 


This is accomplished as follows: 


During the shift to the engaged position, pressure 
pil is temporarily ported to the rear of the РТО clutch 
valve preventing a rapid rearward movement of the 
valve. Then, when hand lever movement overrides 
this pressure bulld-up, ІШІ movament of the valve to 
the engaged position is accomplished. 


REMOVAL 


Clean аген around the control valve before remove 
ing fom the unit. 


Remove control valve from the umit 


REPAIR 


Refer to Fig. 3 during disassembly and assembly 
сі the valve. 


Check the following spring for free length and test 
length 

Pressure regulating valve spring |24, Fig. 3) free 
length of 3.00 іп [78.0 mm] and test length of 2.56 
in. [65.0 mm] with 45 = 4.5 pounds [20.4 > 2.0 kg] 
force. 


Clutch valve spring (В, Fig. 3) free length of 1.81 in 
[48.5 mm] and test length of 1.33 in. [33.8 mm] with 
28.3 = 2.2 pounds [10.1 = kg]. 
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Actuator spring (32, Fig. 3) free length of 0.81 in 
[20,6 mm] and test length of 0.54 in. [13.7 mim] with 50 
= 5 pounds [22.7 + 2.3 kg] force. 


Actuaior valve spring (35, Fig. 3) free length of 
0.875 in. [22.2 mm] and test length of 0.625 in. [15.8 
mm] with 12 to 15 pounds [5.4 to 6.8 kg] force. 


Assemble valve assembly, loading clutch valve 
spring and valve actuator spring as follows 


ADJUSTMENT 


Clutch Valve Spring Guide Pin = install spring (B. 
Fig 3) three washers (7), and retaining ring (6) 
Place small О.П. of spring pin (10) on sealer and 
press with fingers оп spring. If spring does not break 
free from headed end of spring pin at 7 = 0.5 pound 
[3,17 + 0.23 kg) load, add of deduct washers шті 
proper load is obtained (sħouki always have а mini- 
mum af one washer) 

Clutch Valve - install three washers (34), spring 
(35), sleeve (36), spring (32), three washers (34), ac- 
tuatoór (33), and retaining ring (6). Place clutch valve 
end on sealer and press with fingers on clutch valve 
actuator, If clutch valve actuator does not break free 
from retaining ring end of clutch valve at 13 + 0.5 
pound [5.9 0.2 kg] load, add or deduct washers 
until proper ініні is obtained. 





Fig. 2-4djusing Delam Sorews 
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1—Cap Беген (Б used) 13—Contral Lever Arm 28—Pressure Reguinting Valve 

2—Dewel Pin (2 usad) 14—C-Ring (2 used) 

Plug 15—0-Ring (2 used} 27--Ріші 

4—DO-Ring (3 used) T&—Pinin 2&—Piug 

B—Plug (3 шығ) 17—Cap Sorow (4 шына) 25—85pring Pin 

&—hebxining Ring 1 36—Piug 

f—Washer {Б use) 1®—=Сар Serw 3i—Pin 

B—Epring (2 usod} 20—Wisher 32—8pring 

Wark heer 21—Plug 33—Acthmaiar 

18--Ріп 23—0-R 34—Specin! Washer {Б used) 

1i—Valve 23—Waeher [3 used) 35—BSpeing 

12—Cluteh Contre! Valve 30—Biaeva 

Fig. 3-Chuich Contre! Мама 

Detents - Adjust detent screw (Fig. 2). Back out INSTALLATION 

detent screws bwo lums alter detent springs are | қ 
nsiall valve on unit, Be sure area is clean balore 

compressed sold. installing valve. 
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Tractor and Loader - 40302 Hydraulic System 50 
TM-1089  (May-77) Pressure Control Valve — 25-1 


Group 25 
PRESSURE CONTROL VALVE 


GENERAL INFORMATION 





FERETA4-] ӨСЕРІ 
OPEN CLOSED 
1—Hiügh Pressure &—Oritice 
3—Luow Pressure 7—Pressure Oil injet 
3—Pressume Control Valve Spring B—Prezsure Control Valve 
4—Ghims Outlet to Selective Control Valve 
5—0айеі Іс Нест TO—HBlised Passage іс Transmission Reservoir 


Ға) i-Paosone of Pressure Conde Valve 


The pressure control valve acts as a flow divider When pressura is equal al both ends, pressure al 
and maintains pressure for the hydrauhc system. It the larger end will cause the valve to move toward 
gives priority to the steering system. the area having the smaller diameter. 


A movable orifice (Б, Fig. 1) acts as a pressure А low pressure leak-off cavity at the middle of the 
sensing device connecting the front and rear of the valve housing prevents a hydraulic lock in case of oil 


valve. leakage past the valve. 

The rear portion of the valve (8) is smaller than the Refer to "Hydraulic Valves" in FOS Manual, 
front, providing the necessary differential for dividing | Fas ["HYDRALILICS" for additional description 
oil flow properly. " and theory of operation. 


MOTE: On umis before sena! number 246128, 
pressure contra valve should open at 1700 ір 1800 psi 
(120 to 127 kg/crmr) and on units after serial number 
246127, pressure caning valve showd open at 1600 = 
50 psi. (112 + 4 kg/cmr). 
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50 Hydraulic System Tractor and Loader - айг 
25-2 Pressure Control Valve TM-1089  (May-77) 





REMOVAL 


Clean area around the pressure contro! valve betore 
removal 


Disconnect lines and remove pressure control valve i 
Iror unit. 2 GENRES 


REPAIR 





TIALS 


1—0O-Ring Packing 11—Connactor 
2—0-Ráüng Packing 12—Cap Screw 
Pressure Contra! Valve — 13—Cap Screw 
Housing 14—0-Ring Packing (2 used) 
4—Lock Washer (3 used) 18—Connector (with selective 





$—Cap Screw cantral value] 
&—Spring Plug (without selective 
F=Shims (0.030) (2 used) control valve| 
B—Orice 16—Selective Control Valve 
S—Pres&ure Control Valve Pressure Line 
1—O-Ring Packing 10—0-Ring Packing 17—Connector 
2—20-Ring Packing us 
3—Pressure Control Р Fig. 3-Pregsura Cantey Valve (346128 1 
Housing 14—0O-Hing Рас {2 used) 
4—Lock Washer (3 used) ^ 15—Connector киы selective Remove inlet connector (11, Fig. 2 and 3) and slide 
5—Cap Screw control valve) paris fram the housing. 
6—Spring Plug (wilhoul selective 
Т һит {© ШЖ] (2 used) control valve] қ 1 A 
в 3 Desin Inspect valve and housing bore 
§—Pressurme Contrat Val Press Lina 
10—D-Hing Packing EN NU cives m Test spring (Б, Fig. 2 and 3). Spring must have a free 
length of 4.62 in. [117.3 mm] and a length af 3.50 in 
Fig. 2-Pressure Contro! Valve | "zz 2T] 


[88.9 mm! with 45 іп $5 pounds [20.4 to 24.9 kg]. 


Examine Control Orifice 


Replace вате number of shims as removed be- 
tween sping and orifice. Adding shims will increase 
the valve pressure setting: deducting shims wil gë- 
crease the valve pressure setting 


On units before serial number 246128, refer to Fig. 2 
during disassembly and assembly of the valve and on 
unite after serial number 246127, refer to Fia. 3 during 
disassembly and assembly of ihe valve. 


INSTALLATION 


Install the pressure control valve on the umit, Be sure 
ail lines are clean before connecting to the valve. 


Lite in USA. 


Hydraulic System 
Power 5leenrxg Valve 30-1 


Tector and Loader - ЖИЯР 
М-1088 (Aug-79) 


П 


Сгоир 30 


POWER STEERING VALVE 


жағаға ғаға ыға c: 
1 


ail 
YE 
REPE PEE E 
о Ñ 

e 


GENERAL INFORMATION 





Tüiaor 


Tr—Reburn te Tr&nsmissión Sump 


18—Front Hydraulic Pump 
Fig. iPower Steering - Aight Turn 
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50 Hydraulic System 
30-2 Power Sisering Valve 


Pressure oil from the main hydraulic pump is sup- 
plied to the steering valve housing through a drilled 
passage in the housing (Fig. 1). 


When the steering valves are in neutral (steering 
wheel motion stopped) the valves are held on their 
seats by hydraulic and spring pressure so there is no 
oil flow to either side of the steering piston, (Thus the 
lerm "closed center” is used for this steering sys- 
item.) 


А mechanical force from the steering linkage can 
move the steering piston but a resultant Hydraulic 
force will counteract any piston. movement beyond 
0.004 inch [0.107 mm]. 


Right Turn—Power 


Right hand rotation of the steering wheel causes 
the steering wheel shaft io thread inio the рип 
(Fig. 1). The special washers secured to the steering 
wheel shalt move in a downward direction, contact- 
ing the lower steering valve sleeve. The downward 
sleeve movement pushes the steering valve off its 
seat and allows pressure пй to flow to the bottom 
side of the steering piston. This pushes the piston 
upward causing the tractor to tum right. Oil above 
the piston is returned із sump through the steering 
Valve sleeve, valve body, and steering valve housing. 


The Upward movement of the piston will move the 
steering wheel shaft to a neutral position when steer- 
ing wheel rotation is stopped. If steering wheal rata- 
lion іе continued to its maximum travel point, the 
steering piston will bottom out on the top of the cylin- 
der housing causing the main hydraulic ритр to go 
out of stroke. 


The return oil flow through the steering valve hous- 
ing provides lubrication for tha valve housing compa- 
nents and those in the steering and yoke shaft 
compartment in the clutch housing. The return oil 
flows into the steering and yoke shall compartment 
and out an overiow passage to sump. The overflow 
passage is on the top surface of the steering and 
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Tractor and Loader = JD3Us 
ТМ- 7089 = fAug- 8] 


yoke shaft compartment keeping the nil level above 
the compartment components. 


Left Turn—Power 

Left hand rotation of the steering wheel causes the 
steering wheel shaft to thread out of the piston. The 
special washers secured to the steering wheel shaft 
move in an upward direction, contacting the upper 
sleering valve sleeve. The upward sleeve movement 
pushes the steering valve off its seat and allows 
pressure cil to flow to the top side of the steering pis- 
fon. This pushes the piston downward causing the 
tractor fo tum left Oil below the piston is returned to 
sump through the steerimg valve sleeve, valve body, 
and steering valve housing. 


The downward movement of the piston will move 
the steering wheel shalt to а neutral position when 
steering wheel rotation is stopped. 


IF steering wheel rotabon is continued to its maxi- 
mum travel point, the steering piston will bottom out 
on the piston rod guide causing the main hydraulic 
pump ір go oul of stroke 


Manual Steering 


Manual steering is provided for times when the en- 
gine is nnt running or when there is a malunction in 
the hydraulic system. The steering whee! shaft and 
piston rod provide enough mechanical advantage to 
steer the tractor. 


Tuming the steering wheel will actuate the special 
washers, valve slagves, and steering valve the same 
as for a power tum. The vertical thrust is taken up by 
the needle thrust bearings and valve bodies rather 
than the special washers and operating sleeves. 


As the steering wheel shalt continues to turn, the 
steering piston wi move causing the piston to push 
pil ош of the cylinder, allowing the tractor wheels to 
turn. The mechanical siops are the same as in ihe 
power slewing operation. 


Tractor and Loader - 20302 


TM-1089 (Mar-75) 


REMOVAL 


Use а puller to remove steering wheel. 


Desconnect inlet pressure lime and drain oil at plug 
on night side of clutch housing. 


Remove steering gear shalt and yoke cover and 
locate steering shaft pin and retainer plate (Inset, Fig. 
2). Remove retainer plate cap screw and plate. 
Screw a 3/B-inch cap screw in steering shaft pim and 
pull pin irom steering shah yoke. 


Turn steering wheel from siop to stop to remove ail 
in the steering cylinder, Have container at drain plug. 


Disconnect drag link from steering shall arm and 
take out button plug on left side of clutch housing 
(rig. 2]. 


Remove steering shait arm retaining cap screw 
and washer. Suppor steering shaft arm and pull 
steering and yoke shaft from right side of clutch 
housing. Remove steering shall arm. 


а ПКЕ i at 
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Hydraulic System 50 
Power Steering Valve 30-3 





1—Steering ShaM Arm 3—Dwag Link 


Fig. 2-Alamowing Siening Assemby 


© Ф @@ 
/| 









11940 қаза азы | 


TIBEBTN 12) B (1t) (10) (9) (E) 
1--блер Ring (3 used) %-Шерег Valve Body Assembly S—Lower Operating Sleeve 
2—Special Washer {2 used) with Spacer and Shims 10—Spacial Washers 
3-—Epecial Washer T—Lower Valve Body Assembly 11==0ррег Operaling Sieewe 
á—Thrus: Washer [2 used) with pacer and Shims 12—Spring 
z—Thrust Washer {2 used) B—Thrusi Bearing (2 used) 


Fig. 3-Cubmeay of Power Sipenng Райт Shalt ane Body Assambles 
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Tractor and Loader = JD302 
ТМ-і088 (Мау-ғ?| 


Refer to Figures 3 and 4 and do the following: 


Remove sieering valve adjusier nut. Using a span- 
ner wrench, remove steering wheel shaft adjuster 
amd ol! seal. Use JDH-41-2 special tool lo remove 
adjuster. 


Side sleeve from housing. 


Tum ihe steering wheel shaft clockwise until the 
piston contacts the upper end of the cylinder, While 
resiicting the connecting rod from either turning of 
moving downward, turn the steering wheel shaft 
counterclockwise until the acme threads on the shaft 
and im the steering piston are disengaged. 


Remove the piston assembly and piston rod quide 
irom Ihe housing. 


Caretully remove the steering wheel shaft and at- 
tached parts fram the housing. 


NOTE: To disassemble paris on shaft, use JDH- 
41-1 special foo! and CAREFULLY compress sping 
ual! lop snap {тй із free. 


Remove upper snap ring, by pressing down on 
snap ппц retaining washer against spring. Remove 
special washers, spring and thrust washer. Remove 
second snap ring, needle thrust bearing with thrust 
washers, upper valve body assembly including the 
upper spacer amd shims, upper operating sleeve, twa 
Special washers, lower valve body with lower spacer 
and shims, ower operating sleeve, and needle thrust 
bearing with thrust washers. 


The valve body assemblies are factory assembled 
and adjusted units. Special care should be used to 
identify the upper spacer and shims, upper special 
washer, and steering valve sleeve from the lower 
components. Any switching of Ihese componenis 
from one valve body assembly to another could resu- 
lt in a Steering system maifunction, 


Lise 3 spsnner wrench with a dowel ріп head or a 
slap wrench io remove the piston from the piston 
rod, 


Press pan from piston rod and remove connecting 
rod. 


Inspect oil seal (7, Fig. 4) in adjuster for damage ог 
deterioration, 
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Hydraulic System — 50 
Power Steering Valve 30-5 


Before installing new oil seal, check adjuster bush- 
ing (B) for wear, И necessary, remove old bushing 
and drive new bushing flush with foo of chamfer in 
top side of adjuster using an M618 driver. 


Drive new oil seal in adjuster (sealing lips facing 
inward) using flat back side of АМ553 driver. 


Examine thrust washers [14 and 16) and needle 
thrust bearings (15) for wom or damaged condition, 


Check steering valve sleeves and special washers 
in valve body assemblies (18 and 41) for damage 
such ms excessive distortion or wear. 


IMPORTANT: Valve body assembly must be re- 
placed as a unit of matched parts. 


Inspect steering wheel shaft (19) for damage. 
Check threads on shaft for wear or rough spots. 


Check steering piston (33) lor excessive wear or 
damage. If piston is unserviceable, replace with a 
new part. 


Replace sealing ring (30) on piston. 


Check steering piston rod guide (37) for damage 
or wear especially in area of piston rod hole, 


Inspect connecting rod (38) tor damage. Replace if 
damage is evident. 


Check steering valve housing for damage, Thor 
oughly clean housing, especially internal portion. Be 
sure all oil passages аге open. Use compressed air 
to dry and clean housing. 


50 Hydraubc System 
30-6 Power Steering Valve 


Lower Steering Linkage 


8? 1ü 


Tracior аға Loader - J0302 
TM-1088 Mav-77i 


CREAR, a. 
! А мый “./ 


Торга: а 


1—Cap Screw {Ё used) 
z—Lock Washer (B used) 
lovor 


S—Pin Plate 
4—Bushing 1ü— Steering Shaft 
5-Пазке! 11--Ой Seal 
&—Pin 12—Steering Arm 


Г % 


1 


Ға. Power Seenng An and Drag Lini 


Ңа!аг to Fig. 5 as в parts guide. 


Inspect steering gear shaft and yoke cover for 
damage. Replace if necessary. 


Examine bushing (4) in steering gear shalt and 
yoke cover lor wear or damage. If replacement is re- 
quired, use OTC tool No. 252 to press in bushing 
{tush to 0.0200 in. 10.76 mm] below face of bore. 


Check bushing at opposite end of steering and 
yoke shall on leli side of clutch housing in knockout 
plug opening. If required, press in new bushing flush 
to 0.0300 in. [0.76 mm] below face of bore 


Inspect the steering arm [12] ta see if it has bean 
rubbing against the clutch: housing. If it shows signs 
of rubbing, grind the high spots off of Ihe steering 
arm. 


Liho im ША. 


inspect steering and yoke shaft (10) for damage. 
Replace if necessary. 


Check steering and yoke shaft ой seal (111 on lefi 
side of clutch housing for damage or deterioration 


Apply Loctile Plastic Gasket or equivalent to bore in 
clutch housing before installing oii seal, install mew ail 
saal in clutch housing with sealing lips facing bottom of 
ail seal bore and оправИв side Hush with bàttam of ail 
ва! bore chamfer, Use ОТС No. 27797 driver set far 
this. installation. 


Inspect drag link (15) for damaged or bent condition 
Replace il necessary. 


Tracio and Loader - JD302 
TM-1T089 |Пес-781 
ASSEMBLY 


Replace all O-rings and backup rings when reas- 
sembling the power steering assembly. Dip all inter- 
nai parts in oil before assembly. 


Place connecting rad (small end first) in open end 
of steering piston rod. Connect to piston rod with pin. 
Press pin to flush with outside surface of piston rad. 

Install sealing fing in groove on piston, 

Stack parts on steering wheel shaft as follows: 


Shde special washer over shafi then slide lower 
needie thrust bearing with thrust washers over shaft. 


Бе sure to install thrust washer so large chamfered 
suface will bx toward the lower valve body. 


Install lower operating sleeve, lower valve body 
with lower spacer, and shims, 


Place the two special washers over the shalt. Then 
install upper operating sleeve, upper spacer, shims, 
and upper valve body. 


Slide upper needle thrust bearing and thrust wash- 
ers апі» shah 


Insialt snap ring. 
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Hydraulic System 50 
Power Steering Valve 30-7 


Be sure to install thrust washer so large cham- 
fered surface is toward the upper valve body. 


install thrust washer spring and snap ring retaining 
washer, 


Install snap ring on shaft and push down into 
groove. 


Slide piston rod guide anto piston rod and install іп 
steering valve housing. 


Fit steering wheel shalt and components into hous- 
ing and thread shaft into the piston rod. Install sleeve 
(10, Fig. 4) over shaft. 


Install O-ring on adjuster (with bushing end oil seal) 
Coal seal lips with Lubriplate or equivalent before 
insialling adjuster. Goat adjuster bushing with grease. 
While protecting seal with suitable sleeve, sip adjuster 
over end of steering wheel shaft and screw adjuster 
ibo valve housing. 


Using a spanner wrench, tighten adjuster to 50 lb- 
ft [8.913 kg-ml. Hold adjuster with spanner wrench 
and tighten lock пш to 30 lb-ft. [4.15 kgm], 


50 —— Hydrauüc System 
30-8 Power Steering Valve 


Tractor and Loader = JD302 
ТМ-1088  (Dgmc-7B) 


INSTALLATION 


NOTE: When installing steering amm (T2, Fig. 5), 
discard the wd D grade cap screw (14) and washer 
(13) and replace with F grade cap screw T19H2710 
and T4297! Special Washer. 


Slip steenng shaft anm inta clutch housing. 


Align punch mark on steering and yoke shaft (adja- 
cent to one of the splines) with punch mark on steering 
arm (оп boss belween lwo splines) and place steering 
and yoke shaft into position. Grease splined end of 
steering and yoke shaft and coat lips of ой seal with 
Lubriplate or equivalent prior to pushing shaft through 
bore containing oll seal. Loosely secure arm to shafi 
with a cap screw and washer. 


Alter installing steering gear shalt and yoke cover, 
tighten arm-Io-shaft cap screw to 190 Ш-Н. [26.26 
kg-m]. Strike arm with a hammer and again tighten 
іс 190 Ib-f [26.26 kg-m]. 


When assembling new parts, an interference fit must 
exist between the steering shaft (10, Fig. 5) and the 
steering arm (12) through approximately one half of the 
engagement. When assembling used parts, it is ac- 
ceptable if an interference Tit exists through any part of 
the engagement. 


Using a new gasket, position steering valve over 
yoke compartment in clutch housing and secure with 
attaching hardware. 


Attach connecting rod fo steering shalt yoke and 
lock pin with retainer (inset, Fig. 3). 


Using a new gasket, install steering gear shaft and 
yoke cover. 


Connect pressure ой fine to steering valve and re- 
turn ail line to fitting on steering yoke and shal cover. 
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instal steering wheel and turn from stop to stop. 
counting number of turns (approximately 3-1/2 
turns). Tum steering wheel back Һай this number of 
turns. Reinsiall steering wheel so thal а spoke is on 
vertical center-line pointing downward, Install special 
washer around hex. nut. Tighten steering wheel hex. 
nut іс 50 10-1 [6.91 kg-m]. Genter and install steering 
wheel emblem- 


Drag link should index with steering shaft arm 
when wheels are in straight ahead position, 


Tighten drag link-to-sieering shaft arm nut іс 55 fi- 
lbs [7.60 kg-m]. Advance nut to line up siot and hole 
in rod end amd install cotier pin. 


Adjust Ме rods to obtain straight ahead position 
with drag link installed in steering shaft arm. 


Check froni wheel toe-in adjustment (Section 70). 


Turn steering wheel to full left and right. Stops on 
axle knuckles should nof contact stops on their re- 
spective knees. If stops do contact each other, read- 
just Ше rods for straight ahead position and correct 
toe-in. 


Tractor and Loader - JD302 Hydraulic System 50 


TM-1089 (Nov-73) _ Manual Steering 35-1 
Group 35 


MANUAL STEERING 


See Section 60, Group 5 for information on manual steering. 


Litha in U.S.A. 


50 — Hydraulic System Tractor and Loader = JD302 
35-2 Manual Steering TM-1089 (Now-73) 





Litho in U.S.A. 


Tractor and Loader - JD302 Hydreuc System Бй 
TM-1089 (Aug-79) Brake Valve 40-1 


Group 40 
BRAKE VALVE 
GENERAL INFORMATION 





тер 


1—Prassure Cil s—Emqualizing Vabre 
2—Low Pressure Ой 10--і Н. Brake Pedal 
3—Hrake Valve Reservoir Bleed Hole 11--Н.Н. Brake Pedal 
4—Hrake Valve Reservoir inlet Hole | 12—Hydraulic Brake Ой Inlet Fitting 
А елини Check Valve 13--Нгаке Pressure Pilate 
Ü—Brake Line Check Ball (early unite) 14--Вғаке Disk 
15--Нғакв 


Bleed боми 


T—Hetaimer (early units) 
t—Piston 


Fig. T-lndividue! Hyorawic Suas Operation 
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50 Hydraulic System 
40-2 Brake Valve 


The hydraulic brakes are served by the main 
clased-center constant pressure hydraulic system. 


For additional basic hydraulic brakes infor- 
mation refer іп FOS Manual—HYDRAL- 
LICS. 


The hydraulic brake assembly is activated by two 
brake pedals, allowing individual or simultaneous ög- 
eration of the hydraulic brake pressure plates located 
in annular cylinders in each final drive housing. 


Braking is fully hydraulic with no mechanical con- 
nechon between the valve and cylinders. 


The brake valve reservoir is filled with of by the 
iransmiasion oil pump via the transmission lubrication 
greul. 


Ав long as there is oil in the brake valve reservoir, 
hydraulic braking is possible with the engine either 
running or stopped. 


Individual Braking 


The brake valve reservas is illad with ail fram the 
transmission oil pump lube circuit through inlet hole 
(4). Because the flow of eil is continuous, excess oil 
i& dumped through bleed hola (3) to the main hy- 
draulic oll reservoir. When both brake pedals are re- 
leased, reservar check valves (8) are unseated and 
the brake valve cylinders are filled with oil from the 
brake valve reservoir. 


Ав a brake pedal is depressed, its respective 
brake valve piston ІН) is moved rearward against 
sping pressure and against ail in the cylinder. As the 
piston continues. to move rearward it clases [he res- 
envoir check valve [Б] sealing of the cylinder fram 
the reservoir. Oil is then pushed out of the valve cyl- 
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inder, unseating brake line check Бай (6) (early units]. 
Тһе ой moves through a brake line to the rear axle 
housing and applies a force against the pressure plate 
(13). This compresses the revolving brake disk (14) 
and the brake facing (15) between the pressure plate 
(13) and the transmission case, causing а braking 
action. 


When the brake pedal is released, the force against 
ihe pressure ring is relieved. The oil returning from the 
rear axle housing i metered by the brake line check 
valve (6) assuring a governed rate of pedal return. The 
brake fine check valve is пої used on later units. 


Equalized Braking 


4s either brake pedal is depressed, movement of 
the brake piston (8) unseats equalizing valve (8) on the 
bottom of the brake housing, opening а passage to ihe 
other brake cylinder, where of flow is stopped by ihe 
closed equalizing valve. 


When both pedals are depressed simultaneously, 
{һе equalizing valves (5) on both brake cylinders are 
opened and connected by a drilled passage іп the 
valve housing. Pressure ой [n the two brake cylinders is 
thus equalized by ай in this passage and even braking 
ig accomplished, 


Braking With Engine Stopped 


Hydraulic braking with the tractor engine stopped 
[transmission lubricating system not in operation) is 
possible if there 15 an adequate quantity of àil in ihe 
brake reservoir. The operation of the brake valve is the 
same as thal previously described. 


Tractor ата Loader - 20302 
TM-1088 (Ашд-79) 


REMOVAL 


Desconnect hydraulic brake lines from valve and 
remove valve from unit. 


REPAIR 
Refer to Fig. 2 and do the following: 


Remove brake pedals. 


Remove brake line connectors and allow brake line 
check balls and springs 10 fall free of valve, Remove 
brake line check valve seats and check ball retain- 
ега. 


Push brake pesions and piston retum springs (pra- 
trucing from front of valve) out of the rear ports in 
майла, 


Нетоуе reservoir filler plugs from top of valve to 
gain entry to reservoir check valves. 


Using a screwdriver with a bit thal fits milled slot in 
check valve seat, remove both reservoir check 
valves. 


Remove equalizing springs and balis from bottom 
of valve. 


Check brake valve housing (43) for cracks or dam- 
age, especially at the two brake cylinder bores. Care- 
fully inspect equalizing ball seats for foreign matter or 
damage. Replace housing il necessary. 
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Replace O-ring packings (21) located in each cyl- 
inder bore. Dip пем packings in ad before installa- 
tion. 


Examine oil seals (20) on ошіег end of each brake 
cylinder. И seals require replacement, coal lips of 
seals with oil. Install oll seals with sealing lips facing 
outward, 


inspect brake pistons (30) for wear c damage. 
Wash pistons in solvent and replace if necessary. 


Check piston springs (31) for wear or broken coils. 
Test springs for free length of 7.50 in. [190.50 mm] 
and a length of 5.75 [146.05 mm] when compressed 
with 20 pounds [9.07 kg] force. 


Examine reservoir check valve (B) for damage nr 
wear, especially in the area where the piston con- 
facts the valve. Replace valve if necessary. 


inspect гезегудіг check valve springs (10) for dam- 
aged or worn coils. Test springs for free length of 
0.80 іп, [20.32 mm] and a length of 0.28 in. [7.11 
mm] when compressed with 0.15 pounds [0.07 kg] 
force. 


Check brake pedal bushings (12) for wear or soor- 
ing. Remove old bushings and install mew bushings 
flush with outside edges of brake pedals. 


50 Hydraulic System 
4-4 Brake Valve 


Tractor and Loader - 23027 
TM-1089  (Aug-75) 





TéBddd 


1—30" Elbow {1 
2—Lett-Hand Brake oi Line 


&—O-Ring Packing (2 used) 


“Brake Valve рыны Kit 


12—Bushing (2 used) 


14—Gpring Fin 


18—Cap Screw (2 wad) 
18—Hex. Jam Мы? [2 used) 
20—0Oi Saal (2 used)" 
21—0-Ring Packing 

(2 шені)" 
21—Brake Pedal Shaft 
23—Cap Screw 


{2 used} 
28—Plug (2 used) 
29—&pring 42 used] 
30—EHBrake Piston (2 used] 
31—Pision Spring (2 used] 
32--Неізіпег [2 used) 


Fig -Brake Valve and Cinder Havsing 


Dip all O-rings, valves, and pistons in oil before 


assembly. 


Litho in UEA. 


24—0-Ring Packing 
used)" 


2 
25—Brake Line Check Valve 
35—0-Hing Packing (4 used) 
37—hRight-Hand Brake Oil Line 
3B—Lock Washer (2 used) 
38—Ciamp {2 used) 
Ай-—Сар Screw {2 used) 
41--Еші [2 ased) (arty units) 


(early units) 42—Connector 
331—8pring {2 used) 43—Brake Valve and Cylinder 
(early unite) Housing 
A4 Pate 
INSTALLATION 


Using а new gasket, install brake valve on tractor. 
Connect all hydraulic brake limes. 


When assembling brake pedal (13, Fig. 2) install leat 
spring (18) in front of the brake pedal lock bar, 


Tractor and Loader - JDO302 
TM-1089  (May-77) 


Hydraulic System 50 
Loader Contro! Valve 45-1 


Group 45 


LOADER CONTROL VALVE 


GENERAL INFORMATION 





LILIJ 
1—Plug (2 used) B—Spring (2 used] 15Seackel Head Serew [2 used) 
2—O-Fing (2 used) $—Shaliow Washer (2 used} te—Onient Block 
J3—hHRepa КИ 16—Spoc! Debent Screw 1T7—8pod Scr 
4—Spring (2 used) 1i—Detent Рам! Plug 1ü—Wasbwr 
&—Lih Check Plunger (2 used] 12—Spring [2 used} 1§—Beep Washer 
6—O-Ring (2 used) 13--Пейегті Рам! |2 used) 20—Body 


T—Deap Washer 


14--іпсЕ Washer (2 used) 


Fig. T-Leader Contes Valve 


The loader control valve is a closed center, two 
spool valve. The boom and buckel sections are con- 
tained in а single body. 


]5ee "Hydraulic Valves" in FOS Manual = 
FS HYDRAULICS" for addiional description 
E and theory of operation. 


Litho in USA. 


REMOVAL 


Refer ip Fig- 1 for identification and relative posi- 
ton of parts. 


Operate control valve lever until all hydraulic pres- 
sure is relieved, 


If loader control valve is 10 be removed for servic- 
ing and it is believed that fragments of failed parts 
may have entered the loader hydraulic system, com- 
pletely drain the system and replace the hydraulic Ki- 
ters. 


50 Hydraulic System 
45-2 Loader Control Valve 


REPAIR 


The valve body and spools are maliched. Note 
which spool was removed from which bore for as- 
sembly. 


Glean and dry ай parts thoroughly and inspect for 
wear of damage. 


Discard old O-rings and use new kit when assem- 
bling. 


Check valve housing for damage or evidence al 
leakage. Remove burs from spool parts with fine 
emery cloth. ЇЇ spools are worn or damaged, replace 
spool and valve housing xs a matched assembly. 


Check ІНІ check springs for a free length of 0.692 


in. [17.58 mm] and a lest length of 0.625 in. [15.87 


mm] with 0.71 {о 0.79 pounds [0.32 to 0.36 kg]. 
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Tractor and Loader - JD302 
TM-1088 (May-77) 


Thoroughly clean and dry all paris. Oil all parts 
lightly prior to assembly. 

Replace all O-rings with new parts. 

Install spools In proper valve section. 


inspect control valve linkage for worn ог damaged 
paris. 


Coat linkage parts with grease before assembling. 


INSTALLATION 


Install control valve on loader and connect linkage 
and o4 lines, Tighten cap screws із 13 + 2 lb-ft (2 + 
0.3 kg-m) 


Run loader to check for proper operation and leaks 


Tractor and Loader - JD302 Hydrausc System 450 
TM-1089 (Nov-73) Selecive Control Valve 50-1 


Group 50 
SELECTIVE CONTROL VALVE 


GENERAL INFORMATION 





Pig. d-Sedecivwe Conr! Valve (Fast Extend Wastrafed) 


Litho in U.S.A. 


50 Hydraulic System 
50-2 Selective Coniral Valve 


The unit may be equipped with one selective con- 
tol valve. 


The selective control valve will operate single- or 
double-acting cylinders and provides a Іші range of 
remole cylinder extending and retracting speeds. 


The selective control valve is operated by a control 
lever which has four detented positions: (1) neutral; 
[2] extend; (3) retract: and (4) float. 


The lever will detent in the selected position until 
the end of the cylinder stroke when it automatically 
returns t6 neutral. In float position, ihe lewer must be 
manually unblocked, 


Neutral Position 


In neutral position, pressure is equal on both sides 
of the metering valve. The valve springs hold the 
valves on their seats, trapping the return of and 
holding the remote cylinder in the position it was in 
prior to “neutral.” 


Extend Position 


Moving the control lever reanvand opens one га- 
tum valve and one pressure valve (Fig. 1) 


The return valve opens before fhe pressure valve 
іс allow return nil from the cylinder 10 flow tn reser- 
voir. 
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Tractor and Loader - JD302 
TM-1089 |Моу-/3) 


Opening ihe pressure valve causes a pressure 
drop in the circuit behind tha metering valve. 


The flow contral valve senses this pressure drap іп 
the circuit and controls The oil flow to the opened 
pressure valve. The deteni-piston also senses this 
pressure drop and із moved into a notch in the de- 
tent rocker due to the pressure dilterential between 
both ends of the piston. 


When the cylinder reaches the end of its stroke, a 
pressure build-up occurs on ihe back side of the flow 
control valve and opened pressure valve. With pres- 
sure now equal on both ends of the deteni piston, 
ihe pressure bulld-up behind ihe pressure valve plus 
spring pressure moves the operating cams and da- 
tent rocker, nefurming the valves to neutral. 


Retract Position 


Operation for retract is the same as for extend, 
except thal the apposite return and pressure valves 
are opened. 


Float Position 


In the float position the operating cams move the 
return valves off their seals, leaving the pressure 
valves. closed. 


Ol is new free fo flew from one end of the cylinder 
to the other through the selective control vaie, giw- 
ing a floating action to the cylinder piston. 


Spring pressure against the pressure valves, plus 
the slope of fhe operating cams, hold the valves in 
float pasiban until they are manually released 


Tractor and Loader - JD3DZ 
TM-1089 (Моу-73) 
REMOVAL 


Relieve hydraulic pressure and remove valve from 
unit. 


Check valve adjustment using the procedure on 
page 50-50-7 


REPAIR 


Refer ta Fig. 4 ior disassembly and assembly of 
ihe valve, 





1—Valve Сар 4—Retum Valve 
?—Flow Coniroi Valve B—Pressure Valve 
Siop Pin &—Detent Piatan 


3--Меішгілі Valve 7— ваї Piston Pin 


Fig. 2--Сар Нета 
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Hydraulic System 450 
Selective Control Valve 50-3 


A CAUTION: Poppet valve springs are com- 
pressed. Carefully remove valve cap. if 
Springs momentarily hang up in housing and 
then release, the valve guides can be propelled 
from the housing with considerable force. 


Remove valve cap (Fig. 2) from valve housing. 


Remove O-rings, valve guides, springs, pressure 
and return valvas (Fig, 2), 


Remove flow contro! valve (Fig. 3) and spring. Ae- 
move snap ring, outer detent piston guide, backup 
ring, O-ring, and daient piston. 


To remove outer delent piston guide, И may be 
necessary to first remove the rocker assembly and 
detent follower. Then, push on the detent pin to re- 
move ріп, piston, spring and outer guide 





ІІІ ` 


2—Flow Control Valve 


1--Пейелі. Piston 


Fig 3—flow Coni Vale Анты 


Tracio and Loader - JD302 
TM-1089 (Nov-73) 


50 ^ Hydraulic System 
50-4 Selective Control Valve 





rairs 
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Tractor and Loader - JD302 
ТМ-1080 (Dec-78) 





3—Contrei Shaft 


Fig. Race Assembly Aamaval 


Rotate valve housing in vise so rocker assembly 
(Fig. 5) laces upward. 


Drive out pin holding control arm ва to the rack- 
еї assembly. Hemaove cam holding screws and re- 
move rocker assembly from housing. Remove valve 
operating cams. Mole assembled posdion of these 
parts lor assembly 


Il necessary, remove inner detent gude by remowv- 
ing follower and driving out guide with a brass drift 
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Hydeaule System an 
беќасї Contr! Valve 50-5 


іпіресі cap (41, Fig. 4) for damage. Heplace if 
cracked. 


Replace flow control valve stop pin (25) if dam- 
aged. Be sure that pins exposed length is 0.9375 in. 
[23.812 mm] from cap. А pin that is too short can 
cause jerky valve operation 


Inspect housing for wear or damage, Remove 
nicks and burrs with а fine file. Replace housing if 
bores ата badly scored. 


Check valve bores in housing. Replace housing if 
bores are badly scored 


Check valve seats (Fig. Б) for damage. Seats ara 
not replaceable, but тау be repaired using MJD150 
үніме seat repair kit, Use kit exactly as directed by 
the manufacture, 





i—heiun Valve Seat 2—Pressure Valve Зей 


Fig. -Vae Seats 


50 Hydraulic System 
50-6  Selechve Contro! Valve 


Inspect valves for scoring or damage. 


Check valve rollers for freedom, flat spots, pits or 
мваг. Heplace if necessary. 


Check valve springs for correct compression 
langth. and broken or damaged cols. The pressure 
valve springs should compress іп 1.25 in. [31.75 
mm] at 36 to 44 165. [18.3 to 19.9 ko] pressure. The 
return valve spring should compress to 1.25 in. 
[31.75 mm] at 19 іс 23 bs. [8.6 to 10.4 kg] pressure, 
The tow coniro valve spring should compress to 2.15 
in. а! 40.5 to 49.5 Ins. (18.3 to 22,5 Ка) 


Inspect detent assembly tor damage ar sconng. Ве 
sure thai pin will move freely in piston and guides, 
Check spring compression of 1.25 in [31.75 mm] at 
18 to 23 bs. [8.6 іс 10.4 kg] pressure. 


Check detent cam 
Inspect rocker and valve operating cams. 


Dip new O-rings, backup washers, and paris m 
clean hydraulic oil being careful to keep all paris dirt 
irae. 


Insert detent follower Be sure follower roller is lo- 
caled on rocker. 


With the housing (13, Fig. 4) in position, the point- 
ed ands of the valve operating cams (10 and 12) are 
nstadled toward the detent piston assembly, Mate 
that the “foal” cam (10) ің shorter than the "regular" 
cam and is installed on the numbered side of tha 
housing, 


install detent cam (Fig. 7) in rocker and rocker ās- 
sembly іп housing. Be sure that datent cam will lo- 
cate on detent follower. 


install arm with shaft (44, Fig. 4) on housing. 
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Ties aT 


i—Recker 
Z—Detent Cam 


j—Flaoat Valve Operating Cam 


Fig. 7-Debant Cam lnshalahen 





1--/ОН-2й Driver 
Fig. 8-іплег Detam Piston Guide insialabon 


Drive inner detent guide into detent bore with JDH- 
2B driver (Fig. 8). 


Install detent pin with the short shank рї са pin 
in first. Install the detent pistor with Іле shoulder Тас- 
ing outward. Install O-ring, back-up ring, Spring. dë- 
tent cuter guide and snap ring 


Tractor and Loader - JD3O2 
TM- 1888 (Mayer) 
ADJUSTMENT 


The return and pressure valves ага adjusted by 
setting specified distance between the selective con- 
trol valve cams and the valve rofiers while the selec- 
five control valve is an neulral position. This is to 
insure thal the retum valves open before the pres- 
sure Valves during selective control маме operaban. 


А special adjusting cover, JDH-15C is used to 
make ihe valve adjustment. The cover valve locking 
screws held Ihe valves on thee seals, 


The adjusting procedure is as follows: 


1. Replace the selective control valve cap and four 
valve guides with the adjusting cover. Make sure the 
four adjusting Screws are not making contact wilh the 
valves 


2, With ihe valve housing im a vise and Ihe open 
end up, remove the rubber keeper on ihe cam ad- 
justing screws and loosen the screws. 


3. Loosen the cam holding screws |11, Fig. 4) and 
let the cams rest an the valve rollers. Leave the holding 
screws slightly loose 


4. Tum in the two adjusting cover valve locking 
screws on the lever side of the housing to hold the 
pressure and return valves on that side on their 
seats. Rotate the rocker assembly to visually make 
sure that the cam is riding properly on the valve nol- 
lers, (The valves could possibly tum 90°, preventing 
cam contact) 


IMPORTANT: Do NOT use a wrench on any of 
the adjusting cover screws. Tighten with fingers 
only. 


5. Level the rocker in relation to the housing edge. 
Gradually screw in the adjusting cover detent piston 
locking screw lo force the detent piston follower to 
just touch the rocker. Move the rocker slightly until 
the follower is felt going into the neutral natch. Finger 
tighten the screw to hold the rocker іп neutral. 


Б. With the rocker held in neutral, install a dial in- 
dicalor (with minimum 0.140 in. [3.56 mm] travel) on 
the vahie lever 2 in, [50.8 mm] fram the center of the 
rocker shatt (Fig. 9). Zero {Һе indicator ab mad-peoinl 
of its travel, 


cà 


*. Turn in the two cam adjusting screws on the le- 
ver side of the housing evenly until they just Touch 
the cam. Do noi apply pressure. ЇЇ screws appear 
uneven (Fig. 8j, check the cam fer tall 
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Hwarariliz Svatem 50 
Selective Contra’ Valve 50-7 





J—Pressive Value 
Aud iste 


1—2 in, [50.8 mm] 
2—Reburn Yabe Adjustment 


Aig. Giske деит 


B. Install rubber keepers and back cut the cam ad- 
justing screw over the retum valve 1/8 turn, Back out 
the adjusting screw located over Ihe pressure valve 
1/4 tum. 


B. Tighlen cam halding screws and pry cam up 
against adjusting screws 


NOTE: Each fme the cam anjusting screws are 
backed away from the cams, Ihe cams must be pried 
up against the screws, without loosening the cam 
Holding screws 


10. Rotate the rocker in both dwections. As ihe cam 
jouches the return valve roller the dial indicator should 
read 0.024 + 0.016 in. [0.61 + 0.41 mm]. As the cam 
touches the pressure valve roller in the other direction, 
the indicator should read 0.064 + OIS im. [1.6 + 0.41 
mm). Turn cam adjusting screws (Fig. 8) im la decrease 
or out to increase the distance lo obtain these specifi- 
cations. 


11, Occasionally check ihe “vero” reading on ihe 
dial indicator as directed in steps 5 and 6. 


50 Hydraulic System 
50-8 Selective Contro! Valve 


12. Back out the adjusting caver valve bocking 
screws on the laver side and turn in the valve lacking 
screws on the opposite side to hold the other return 
and pressure valves on their seats. Zero the dial 
indicator. 


13. Adjust the other ratum and pressure valves iri 
the same manner as the first bwo were adjusted. The 
dial indicator should read as specified. 


NOTE: Remember, pressure and retur valves ane 
diagonaMy apposite each offer іп the valve housing. 

14. Recheck the zero reading and all four valve 
adjustments. Readjust if necessary. 
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Tractor and Loader - JD302 
TM-1089 (|Мау-7?) 


15. Reinstall selective control valve сар and four 
valve guides, Tighten cap screws to 35 lb-ft [4.84 kg- 
m]. По not remove valves unless necessary. Valves 
must be readjusted if the valves are removed and 
installed. 


Install metering valve arm so that the notch in 
valve and the long portion of arm point in apposite 
directions. 


INSTALLATION 
Install selective contrel valve on unit. 


Perform selective control valve test. 


Tractor and Loader - ПОЗОР 
TM-T089 (Nav-73) 


GENERAL INFORMATION 


The rockshaft with 3-point hitch will handle integral 
and semi-integral implements with three types ol 
control: load, depih, and load-and-depth. 


When the system is set for depth control (selector 
lever in "D" position) the position of the rockshalt is 
always in direct relation lo the position of the control 
lever on the quadrant. 


іп either load control (°L") or load-and-depth con- 
trol ( LD") operation, the rockshaft control valve re- 
ceives signals from the 3-point hitch draft links. Тһе 
draft links are connected directly to the load control 
shaft positioned through the bottom rear of the trans- 
mission базе on tapered bushings. Variation of pull 
on the draft links deflects the load control shaft. This 
deflection is picked up by the load control amm and 
transmilted to the rockshalt valve linkage. 


The lowering speed of the rockshalt and equipma- 
nl is regulated by the rate-of-drop screw located on 
ihe top of ihe госкаһай housing in front of the tractor 
Seal. 


А relief valve in the rockshalt cylinder relieves. thar- 
mal expansion of oil in the rockshaft assembly. 


Тһе 3-paint hitch is basically a category 2 hitch bul 
is adaptable to category 1 equipment by installing 
adapter bushings on the draft links and a pin and 
bushing in the center link. 


Neutral 


іп Fig. 1 (26), the rockshaft is shown in neuiral. 
The engine is running and the rockshaft control lever 
is stationary. Hydraulic supply oil entering through іп- 
ternal drilled passages (6) has pressurized the rock- 
shalt up to the pressure valve (7). 
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Hydraulic System 50 
Rockhal System 55-1 


Group 55 
Rockshaft System 


Raising the Rockshaft 
(Depth Control) 


Far "depth control,” the load selector lever 1171 is 
moved 10 upper "D" position. This moves load selec- 
tor link and roller (10) ta the top of cam follower (11) 
The cam follower in turn rides against the rockshaft 
cam (12) which ін attached to the rockshaft. The 
rockshalt cam closes the pressure valve (7) when 
the rockshaft is raised. 


When the rockshaft control lever (18) is moved to 
the rear, ihe walve linkage moves the spool-type 
pressure valve (7) from valve seal (23), against 
spring and oil pressure behind damping sleeve (22). 
Small increments. of rockshalt movement can be ac- 
complished by moving fhe control lever just enough 
fo "crack" the valve from iis seat. Pressure oil flows 
past the pressure valve (7) Into a passage connected 
with the rockshaft cylinder where it unseats check 
valve (20) and flows inta the cylinder, As the oil en- 
ters the cylinder, it causes the piston rod and crank 
arm to rotate the rockshaft and lift arms upward. 


As the rockshalt rotates, the rockshali cam moves 
the cam follower (11), and load selector link amd rall- 
er (10) rearward. This motion ін transmitted through 
the valve linkage, closing the pressure valve (7) and 
completing the depth cycle. Full upward rockshalt 
movement is limited by contact of the rockshaft crank 
arm (24) against the rockshait housing. 


The pressure valve (7) does not close abrupth be- 
cause of pressure difierences between the front and 
rear of the damping sleeve |22) As pressure coil 
flows through orifice in the sleeve a gradual bulld-up 
occurs on the end of the sleeve, moving the control 
valve to the closed position. This controlled pressure 
build-up behind the sleeve results in smooth, precise 
rockshaft control. 


The discharge valve (B) and tne rockshalt check 
ball (20) trap ail in the rockshaft cylinder to. keep the 
rockshaft from lowering when the tractor engine is 
shut off, 


50 — Hydraulic System 
55-2 Новскяһай Sysiem 


Tractor and Loader - JDSG2 


TM-1089 (Mov-73) 


Lowering the Rockshaft 
(Depth ntrol) 


Ta lower the rockshaft (27, Fig. 1], the control le- 
ver (18) is moved forward, opening the discharge 
valve (8), the distance determined by the control le- 
wer. Аз the discharge valve is opened. the weight of 
the implement on the lift link rotates ihe rockshalt 
and crank arm, moving the piston forward. Return oil 
under slight pressure moves out of the rockshalt cyl- 
inder past the discharge valve. 


The rate of the lowering cycle is determined by the 
adjustment of throtile or rale-ol-drop valve (9), 


As the rockshaft rofates and the lift arms are low- 
ered, the spnng-loaded cam follower (11) moves 
rearward following the rockshafl cam. The valve Ink- 
age moves away from the discharge valve (8). clos- 
ing the valve and completing the depth control 
lowering cycle. 


Load Control 


For load contral, the selector lever (17) is moved 
to lower, "L" position, This moves load selector link 
and roller (10) to bottom of the cam follower (11). 
The rockshait valve linkage now becomes indepen- 
dent of the rockshal cam rotation. Linkage signals 
mow come from the equipment acting on the draft 
inks, load contral shaft (16) and icad control arm 
(15). 


Moving the central lever forward repositions the 
valve linkage to open discharge valve ІН) and lowers 
the rockshalt and implement to the desired imple- 
ment working position, 


NOTE: The position of fhe contro! lever in the gua- 
dran! predetermunes ihe amour! ol аға! fad re- 
quired fo raise or lower the rockshall, maindaimning a 
constan load an ihe tractor. 

As the draft load is apphed to the draft links. the 


rockshatft will continue to lower until the load estab- 
lished by the control lever position is reached. 


Litho m Ш.Б, А, 


Burning this operation a signal is sent through the 
load contro! shaft (16) and load conirol arm (15) to 
ihe bbad selector link and roller (10). This moves the 
valve linkage іп clase the return valve, stopping the 
lowering cycle. The kowering cycle stops when the 
load, predetermined by the control lever, 16 reached; 
therefore, the pressure and discharge valves will re- 
main closed until a signal is received thal і more or 
less than the established load. 


if the draft load increases (more than the predeter- 
mined load) the signal is picked up by the load se- 
lector link and roller, which is moved rearward to 
open pressure valve [7) and raise the rockshaft. As 
Ihe rackshaft is rising and draft is decreasing, the dè- 
flection of the load control arm is lessened and the 
valve linkage moves forward їп а neutral position, al- 
lowing the pressure valve to close. 


|! the draft load decreases, the draft signal will be 
less than required to keep the load at the predeter- 
mined amount (preset by control lever). Therefore, 
the load selector link and roller will be moved forward 
and will open the discharge valve to lower the rock- 
вһай. The rockshaft will continue to lower until the 
predetermined load is reached, whereupon the valve 
linkage will be moved rearward to close the dis- 
charge valve. 


Load-And-Depth Control 


The load selector control lever (17, Fig. 1) is 
moved to the center, “ЫП” position. This moves the 
load selector link and roller (10) to the center of the 
cam follower (11). The percentage of the draft signal 
transmitted із ihe rockshall control valves is less, 
compared to load control operation. The rackshaft 
cam (121 is now able to transmit signals to the Com- 
trol valves as previously explained under “depth con- 
Aral." 


The load-and-depth position is the best position for 
most operations requiring some laad-compensated 
depth control. 


Tractor and Loader - 40302 


ТМ-1080  (Dec-78) 


Мт 





13--НасквһаН Cam 13—Pision 

T3—heocksnaft 20—Check Бай 

14—Cam Follower Adjusting zi—Ficw Conirol Valve 
Бетен 


Aydrauic System 50 
Баспай System 55-3 





28— Thermal Нені Valve 


z0 Hydraulic System 


Tracior and Loader - 203072 


55-4  Hockshall System 


REMOVAL 


Disconnect госкаһаН from transmission, place se- 
leclor lever in the L” position and remove rockshalt 
tram transmission. 


REPAIR 





1—Selectar Anm 
2—Valve Spring 


3—S5pring Pin 
4—Attaching Cap Screws 


Fig, Z-hsmovimg Аосќалий Сылын and Vave Parts 
Remove fockshalt arms from splined госкаһаН. 
Remove rockshaft control lever fram control arm. 


Remove cap screws fastening госкеһай control le- 
ver quadrant to rockshalt housing. 


Separate load selector lever from shaft, 


Turn rockshalt assembly over to expose cylinder 
and valve housing. 
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ТМ-7089 (Пес-78) 


Drive ош spring pin fastening rackshaft control arm 
and shaft 10 pivot block (Fig. 2) 


Remove remote cylinder adapter from left side of 
rockshaft housing. Unhook valve spring from рап in 
rockshalt housing. 


Remove cap screw at outside front af housing. Не- 
move remaining cap screws and lift away cylinder 
and valve assembly. As assembly is lifted from hous- 
ing. work load selector arm free of slotted link. Piston 
in cylinder wil pull away from piston rod. Be careful 
nat to lose throtile valve ball as it will fall free. 


With cylinder and valve housing and linkage sepa- 
rated fram rocksha't housing, valve assembly may be 
completely disassembled. 


Slide rockshait різіпті from cylinder. 


NOTE: If piston is dificul] to remove, take out plug 
at rear af cylinder and push out osion. 


Remove check valve hex. plug and slide spring 
and check ball from housing. 


Remove thermal relief valve. 


Remove snap rings retaining pressure and dis- 
charge valve plugs. Slide plugs, springs, 5івемев, 
valves, and valve seats from bores In housing. Keep 
pressure and discharge valve assemblies separate. 


Check rockshall control valves (18) for wear or 
damage, especially {һа seating area of each valve. 
Leakage in this area could cause rockshalt settling if 
wear оссштей іп discharge valve, or creeping up- 
ward i| weer occured іп a pressure valve. Examine 
Valve seats (ІН) and control valve sleeves (27) for 
wear ar scoring 


Examine rockshalt check ball [2) for damage or 
wear. Check ball wear will result in leakage around 
the һай which may cause rockshalt settling when en- 
gine is shut-off. 


Tractor and Loader - JD302 
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ЖЕР! 


1—Cylinder and айма 


Housing Outlet Adapter 
2—Stee! Най {2 wsad) Ф%-Паякеі 
3—0-Aing Packing 10—Plug 

4--Нел. Nut 1t—O«Ring Packing 
5—Rmbe-oi-Drop Screw 12—Spring 

6— Ри 13—Gagkel 


T—GUO-Rimg Packing (2 used) 14—Thermal Reloi Valeo 


12—20-Ring Packing z3—CDontrol Valve Plug 

1&—Can Screw (5 used) (2 used} 

12--Ріре Plug 24—0O-Ring Packing 
used] 


18—Valve Seat (2 инд) 2 
T8-—Contral Valve |2 used) 5 
26—Packing 
27—Contral Valve Seeve 
21—0-Rimg Packing (2 used) [2 used) 
22—Back-up Ring (2 used) —28—Plug Pipe 

28.—Piwo! Pin 


Fig, #Flockshalt Cyündar ала Valve Housing 


Replace all packings around plugs in cylinder and 
valve housing. Be sure to replace packing іп pres- 
Sure oil inlet bore to cylinder and valve Housing. 


Remove all linkage from pivot pin on cylinder and 
valve housing. 


Examine conirol linkage parts for wom or bent 
condition. 

Check rockshalt control valve adjusting cam (10) 
Tor wear or damage. Wear on this cam could cause 


difficult adjustment for rockshaft control lever neutral 
range. 


Check all rollers for flat spots or other damage, 


Litho in USA. 


Remove rockshalt cam from вһай and remove 
rackshaht from rackshaft housing. 


Pull rockshaft from housing, allowing rackshaft 
crank arm to slide off rockshait splines. Bushings, O- 
rings, and retainers will came with shaft, 

Separate piston rad fram rockshaft crank arm, 


Examine rockshaft (4) for cracked splines or other 
damage. 


Check ИН arm (3) for any apparent damage. 


Examine rockshalt crank arm (5) and piston rod (7) 
far damage. 


50 Hydraulic System 
55-6  Rockshait System 


ТЕПЕЛЬҒ 


1— Сар Screw [2 used) Б—Сгапк Anm 
2—Retaimer (2 used) &—Spring Pin 
3—Lifi Arm (2 used) T—Piston Aod 
4--НгсЕвһаН B—Piztan 





Tractor and Loader - JO302 
TM-1088 (Aug-79) 


12—Cap Screw 
13—Retainer 


Fig. 5-HocksfalT and Lit Anne 


Remove O-ring packing (8) and back-up ring (10) 
from piston and discard. Examine piston for scoring 
ог excessive wear. 


Install new back-up ring and retainer іп piston 
groove. 


Inspect housing (38) for cracks or other damage. 
Inspect bushings (6) in rockshaft bores. 
Inspect O-ring packings (5] in rockshaft bore in 


housing. Check retainer (4) for bent or warn condi- 
tion. 


Litho in U.S.A. 


Examine fow control valve (25) for damage. 


Check valve spring (24) for free length of 3.687 in. 
[93.65 mm], and test length is 2.562 in. [65.07 mm] 
with 12.5 to 15.5 168. [5.67 to 7.03 kgl. 


Check load selector arm (36) for bent condition, 
Examine bushing (33) in load selector bore and ra- 


place if worn or damaged. Press іп until uncham- 
fered end is flush with outside of housing. 


Tractor and Loader - JD302 Hydraulic System 50 
Flockshaft System 55-7 


ТМ-1089 (Моу-73) І 





Í Майї 
п 21—Plug (2 used) 13—Selector Arm Shaft Bushings 
5—Plug 23—0-Ring Packing (2 used) 34—Plug 
10--О-Ніпа Packing (2 used) 23—Plai Washer 35—20-Ring Packing 
1Ti—Remoie Cylinder Outiel Adapter 24—Spring 36—Load Selector Arm 
ї2—бавке 25—Flow Conirol Маі 37—4diasket 
38—Rockshaft Housing 


Fig. 8-Hockehalt Housing 


Rockshaft Cylinder and Valve 
Housing Assembly (Fig. 3) 
Slide valve seats (small end first) into pressure 
Replace any damaged or worn parts, and discharge valve bores. Install valves (smaller di- 
T" ; , ameter first} in seats. Place sleeve (chamfered end 
Check rockshatt friction spring washers for wear ог : қ 
Hattened БОП. first) behind valves and install valve springs. 


Examine rockshaft control lever and quadrant us- 
ing Fig. 7 as a guida. 


With packing on outside of valve plugs and pack- 
ing and back-up ring inside, secure plugs in valve 
bores with retaining rings. Use care when inserting 
valve in valve plug. 


Litho in USA. 
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55-8 Hockshalt System TM-1089 (Мор) 
i] 
өз |10 
" Н. 13 
% 
їч 
16 
17 
TIBFBIA 
T—Control Lever B—Friction Pin 15—Retaining Ring 
S—Hex. Hut &—Ouadrant Assembly i6—O-Aing Packing 
2-Різіп Washer 10--Різіп Washer (3 used) 17—Lock Washer [1 used) 
4—Conirel Lever Arm 1i—Special Spring Washer (2 used) 18—Cap Screw (3 used) 
5-— Adapter 12—Cotter Pin 18—üGrip 
E—Round Head Boll 13—Knob 20-—Bushing 
7—Speclal олен 14—Speing Pin 


Fig, 7:Fockshatt Conio) Lever and Quacrant 


Install back-up ring and O-ring on piston. 


Coal piston and cylinder with 1303 Spectal-Pur- 
pose СМ and slide piston into cylinder. 


Install check ball, spring, and plug in cylinder and 
valve housing. 


Rockshaft Linkage (Fig. 4) 


install valve operating linkage to pivot реп on hous- 
ing. Check to see that linkage operates freely without 
binding. 
Rockshaft and Lift Arms (Fig. 5) 


Әнде rockshalt into rockshalt crossbores, allowing 
crank arm іо slide on shaft. 


Crank arm and гасквһаН splines match in only ane 
way, insurimg proper. indexing. 


Litho in U.S.A. 


Install rockshalt bushings (they should be free in 
rockshafl bores) Place O-ring packings aver rock- 
shaft and push into housing. Grease packings before 
installation. Install retainers (cupped side to outside) 
on rocksehaft and push inte rockshalt bores. 


install cam on rockshaft and connect rackshall pis- 
fon rod to crank arm. 


Grease rounded pivot end of piston rod before as- 
sembly іг crank arm 


Installing Cylinder and Valve Assembly 


Place gasket (13, Fig. 3) and packing (26) on 
flange of valve housing. Position O-ring (15) in front 
attaching hole of valve housing. Install cylinder and 
valve assembly in rockshalt housing. Al the same 
lime, postion load selector arm in load selector tink 
and place piston rod in piston. 


Tracio and Loader - JD302 
TM-1088 (Мау-?7! 


Install front attaching cap screw and tighten securely 
(Fig. 2). 


Front cap screw must be tightened first, before 
Bottom cap screws, to draw cylindar and valve housing 
into correct posibon in rockshalt housing. 


install remainder of attaching hardware. 


Hook valve linkage spring (2, Fig. В) to dowel ІЗІ in 
rockshalt housimg (4) and valve adjusting cam 11). 


IMPORTANT: Failure to install spring as shown 
will result іп a broken spring or have a tendency of 
falling off of dowel. 





EEPE 


1—Bowel 
i—Riockshalt Housing 


t=Vaiwe Adjusting Cam 
2—Walwe Linkage Spring 


Fig. §-(arrec? Muelallapan oF 
Valve Linkage Spring 


Place throttle valve ball in bore and install ihratile 
valve adjusting screw, 


Install rockshall control shaft in housing and pin ta 
pivot black with spring pin. 


instal rockaha!t lift arma on shaft, Tighten retaining 
сар scraws. 


Rackshafl arms do not have іс be indexed to rock- 
shait as the splimes permit installation in only the 
camect position, 


instal control lever to control lever arm. 


Lithe іп LES. A. 


Hydraulic System 5ü 
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Connect load selector lever to load selector arm 
shalt. 


Install remote cylinder adapter in bore in left side of 
rockshaft housing. 


Move selector amd control lewers through their full 
range ta check for binding parts. 


INSTALLATION 


Place rockshalt selector laver in "L" position and 
install rockshaft housing. 


LOAD CONTROL MECHANISM 


Removal 


Remove rockshalt assembly, З-роіпі hitch, and lett 
axle housing. 


Remove load control arm pivot shaft and ІН load 
canitral arm from differential compartment af transmis- 
sinn саве. 


Remove retainer rings fram one end of load contre! 
shaft and 58р retainer bushing from shaft. Drive load 
control shaft [ram transmission case using a suitable 
driver, 


Remove load contro! arm negalive slop adjusting 
screw from transmission case. (This screw is acoes- 
sible from recess in right rear of transmission case.) 


Repair 

Inspect bushing (B, Fig. б] in transmission case for 
wear or damage. И bushings require replacement, 
drive old bushings from transmission case. (Drive 
bushing out by inserting driver through opposite bush- 
ing.) 


Using а suitable driver, drive new bushings, with 
new sealing ring (4, Fig. 8) and new O-ring packing (5). 
in transmission case (chamfer to the inside) (Fig. 10). 
Use care not in peen edges of new bushing. 


Inspect load contro! arm (12, Fig. 8) for wear от 
damage. Check special ріп (20) for rough spots im area 
where load contro! shaft makes contact. Examine load 
control arm extension (15) lor damage. Smooth off any 
rough spots. 


50 Hydraulic System Tractor and Loader - JD302 
55-10 Боскай System TM-1089 (Мау-77) 


| 
10 11 | 
1 i | 
2 3 g 
| | 19% ву 
0% ој P 21 


i—Plug [Without Rockshal) (2 used) 9—0-Ring Packing (Without Dual | t&—Cam Follower Spring 
2—Retaining Ring {2 used) Independent PTC) 15—Headed Pin 
3—Load Control Shaft Aetaining ilü—Control Arm Pivot Shaft 20—S5pecia! Pin 
Bushing (2 used) 11—Snap Ring 21—81 Contra! Shaft 
a—Sealing Ring (2 used) 12—Lead Contro! Arm 22-—Frant Rad (With Dual Independent PTO) 
5—0-Ring Packing (2 used) 13—Fietalning Ring (2 used) 23--Нелг Rod (With Dual independent PTO) 
&—Bushing (2 used) 14—Set Screw 24—Packing (With Dual independent PTO} 
T—Negative Stop Screw (Without Dual 1&-—Lnad Control Arm Extension z5—Jam Hut (With Dual independent PTO) 
Independent PTO) i&—Spring Pin 25—Cap Screw (With Dual independent PTO) 
B—Hex, Jam Nut [2 used) (Without Dual 17— Сат Follower 27—Jgmm Nut (With Dual independent PTO) 
Independant PTO) 


Ға S-Lead Сопи Linkage 


Examine load control shaft (21, Fig. 9) for damage. Examine retainer bushing (3, Fig. 9) lor wear, 
Check shaft for bent condition 
Inspect toad control arm negalive stop screw (7) for 
Replace O-ring packing (5) and sealing ring (4), wear, especially on end contacting load contro! arm. 
Replace O-ring packing (B) on screw. 


Liho in USA. 


Tractor and Loader - JOR 
TM-1088 (|Мау-77) 


Installation 





ТАРАБЫ 


Fig. Тыгай Load Control Shaft Bushings 


Liho m U.S.A 


Hydraulic System 50 
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With tapered bushings installed. carelully slip load 
control shalt inta load contra! shaft bores in transmis- 
sion case. Place a thin sleeve over end of shalf ір 
preven! damage іс seals, Coat shaf wih 40303 
Special-Purpose Oil before installation. 


Place retainer bushings on ends of load control 
shaft protruding from transmission case and secure 
with retaining rimgs, 


Place load control arm with extension and cam töl- 
lower іп rear cempariment of trangmissson case and 
install arm pivot shaft. Install load control arm spring- 


Ingiall load control arm negative stop screw in 
transmission case. Coat O-ring on sonew with JOGOS 
Special-Purpase Oil before insiallabion and use cau- 
tion so as not to cut packing when installing it. 


Leave астам backed out slightly until final adjust- 
ment is mada. 


50 Hydraulic System 
55-12  Hockshaff System 


ADJUSTMENTS 


Before making adjustments an the rackshalt, check 
hydraulic od level. Run tractor to warm hydraulic ail to 
operating temperature. Check to see thal there аге no 
leaks. 


Make the adjustments in the exact oroar given. 


(7) Throtle (rate-of-deop) valve adjustment 

(2| Load contro! arm negative stop adjustment 

ІЗ) Rackshalt contro! lever neutra! range adjust- 
mant 

(4) Control lever positioning adjustment 

(5) Load control adjustment 


(1) Thrattle Valve 


The rate of rockshait and implement drop is con- 
trolled by the valve screw located just forward of the 
tractor seal. 


Turn throtile valve counterclockwise із increase or 
clockwise to decrease rale of drop. Secure with lock 
nut. 


(2) Megative Stop Screw 


With lock nut loose, turn negative stop screw (7, Fig. 
9) іп until Я just contacts the load control arm, Back 
screw of 1/4 turn on unite without dual independent 
PTO ar 1.3 turns on units wilh dual independant РТО. 


NOTE: Contact of screw with arm can be flit mere 
easily if a screwdriver is held agains! upper end of arm, 
гаш housing ой fiver hole, 


IMPORTANT: If negative stop screw is not ad- 


justed correctly, it may affect the remaining ad- 
jusiments, 


Litha іп USA 


Tractor and Loader - 0302 
TM-1089  May-77) 


(3) НосКвһаН Control Lever Neutral 
Range 


With engine running and toad selector lever їп "DX 
position, slowly move the control lever to lower and 
raise the rockshalt. On the upper quadrant bead, note 
the distance that the lever moves as the rockshafl 
Starts ta raise and starts to lower. The distance should 
be 1/8 10 3/18 inch (3 to 5 mm) for proper valve 
Clearance. 


Turn сопе valve adjusting screw counterclockwise 
ta decrease the desiance or clockwise іс increase The 
distance [1/4 turn varies the distance by 1/8 inch [3 
mm]. 


1 
i 


Tractor and Loader - JD302 
TM-1089 (May-77) 


(4) Rockshaft Control Lever 
Position 


With engine running and load selector lever in "D^ 
position, completely lower the rockshalt. Loosen the 
control lever adjusting hex. nut (2, Fig. 7) and move 
lever to rear until lever pin is 5/16 inch (8 mm) from 
bottom end of slot 


Hotate control lawer arm all the way io the fron. 
Then stowly rotate it to the rear until the rockshaft starts 
lo raise. Secure the lever adjusting nut. 


Completely raise and lower rockshaltt. Lever should 
be 5/18 inch (8 mm) from bottam end of slot when fully 
lowered and have minimum clearance between lever 
pin and upper end о! slot when fully raised. 


Litho in LSA. 
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(5) Rockshaft Load Control 


With engine running and load selector lever in “L” 
position, completely lower the rocksheft, then move 
lever to the rear. If rockshafi starts ір raise before lever 
is 3-5/8 inches (92 mm) from upper end of slot, adjust 
the cam follower adjusting screw 


With the lever at 3-5/8 inches (92 mm) from upper 
end of 5101, turn cam adjusting screw counterclockwise 
until гәскеһай is completely lowered, Then slowly turn 
screw clockwise until rockshaft starts io rise. Tighten 
jam nut ап adjusting screw. 


50 Hydraulic System Tractor and Loader = JOG02 
55-14  Hackshaft System TM-1089  (May-77] 
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Tractor and Loader - JD302 
TM-TOBS (Мо) 


Ayorawic System БП 


Group 60 


MISCELLANEOUS HYDRAULIC COMPONENTS 


TRANSMISSION FILTER 
ASSEMBLY 


General Information 





гай 


1—0O-Ring p— Washer 

2— Element T«sÉSpring 
J—hetainimg Ring B—Cover 
4—Неайег 8--Сар Screw 


&-—DÜkRing [2 used) 


Fig. 1-Тталатіс тол брал Filler 


Тһе transmission-hydraubc system has a full-flow 
filter which contains а disposable micronic paper el- 
ement. 


The differential pressure operated бй filter relief 
valve is incorporated into the filler system to allow oil 
on the outlet side of the transmission oil pump to re- 
turn ta ihe transmission case should the filler be- 
come clogged or when the of 15 heavy during ihe 
warm-up period, 


Litho in Lf. S.A. 


Removal 


Filter 
Remove filter cover, element, and O-ring packing. 





Fig. 2-00 Filer Hebel Valve 


Relie! Valve 


Remove oil filter relief valve plug and slide sleeve 
wilh spring and valve from bore іп Iransmission case. 


Remove valve from sleeve by driving Gut spring 
pin. Slide spring from sleeve 


Repair 


Relief Valve 


Test reef valve spring tension. The spring must 
have a free length of 2.56 in. [65.02 mm) and a 
length of 1.31 in. [33.27 mmi when compressed with 
9.5 to 10.5 pounds [4.3 to 4.8 kgl. 


50 Hycraulc System 
60-2 Miscellaneous Hydraulic Components 


Installation 


Filter 


11811 mew packing in groove in transmission case. 
Be sure packing is fully seated. 


Install new élément and filler cover. Tighten se- 
curely, but do not overtighten. 


Relief Valve 


Install sleeve in transmission case and use а new 
O-ring on plug. 


OIL COOLER 


General Information 





Litho in USA. 


Tractor апа Loader = JOGO 
ТІМ-ТОЯ8 (Nov-73) 


The od cooler peevends excessive oil temperatures 
generated Бу the hydraulic system and reverser unit 
й used). 

Removal 


(lean area around hose connections before re- 
moving tha 21 cooler. Remove oil cooler being баге- 
ful пої to damage the radiator or ой cooler fins. 


Repair 


Clean oll cooler thoroughly as described for 
radiators in FOS Manual, "ENGINES". 
a 


Installation 
Replace hases showing any deterioration. Ве sure 
hose connections are clean before installing hoses. 
AUXILIARY RESERVOIR 


General Information 

The auxiliary reservoir stores oil for use whenever 
the transmission eil pump is unable to meet the de- 
mands of the malin hydraulic: pump. 


Reservoir check valve ball and spring will ramove 
with special adapter on tap of reservoir. Use care mot 
іп dislodge check valve assembly when withdrawing 
screw as if may fall into reservoir. 


Repair 
Once reservoir is removed, clean and thoroughly 
flush reservoir, and check for leaks or broken seams. 


Tractor and Loader - 20302 
TM-1089  (Aug-79) 





ТІРІЙІК 

1—Drain Lina 12—fhive Screws [7 usad) 
2-—Fieservpir 13--бшійе 

3—Laek Washer [3 used) 14—Spring 

4—Cap Screw 15—Siew! Bali 
5—Ciamp 16 weed) i&—4O-Ráng (2 used) 
É— Hike 17—Adapler 

7—09 Line T18—Plug 

B—Hosn 18--Сар Screw 

5— Tube 20--Бар &erew 
10—Cliamp [4 used) 21—Нове 


Ti—Washer (2 used] 
Ек. d-uxA ary Aesesrow 


TRANSMISSION PUMP 
RELIEF VALVE 


General Information 


A гае! valve із incorporated m the dubel circus of 
the transmission ol pump. Located on the night side 
пі the clutch housing, ihe relief valve dumps of to 
the reservoir when pressure reaches a specilied 
pressure in the drilled passageway connected fo the 
main hydraulic pump inlet line. 


Litho in LU. S.A. 
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Fig. 5-00 Pump Fee! Valve 


Removal 


Remove the relief valve plug with ріп and авом the 
гей valve spring and ball to slide from relief valve 
bore іп ciutch housing- 


Repair 


The relief valve seal is pressed into position in the 
reliei valve bore in clutch housing, If seat is damaged 
and requires replacement, pry seat from bore and 
drive in new seat (chamderad end first). 


Examine relief valve pin for damage or wear. 
Press pin to bottom of bore іп plug. 


Check valve sping for а free length of 1.87 in. 
[47.50 mm] and а test length of 1.12 іп. [28.45 mm] 
wilh 30.5 to 37.5 pounds [13.8 to 17.0 kg] 


Installation 


Install assembly in place and use new O-ring on 
plug. 


ag Hydraulic System 
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INLET LINE CHECK VALVE 
(Units Without Reverser) 





Fig. -imel Line Check Valve 


A spring-loaded check valve is placed in the inlet 
line іс the main pump al the point where the line 
connects ta the clutch housing. Whenever the trans- 
mission c pump is mot functioning, this check valve 
keeps oil tram draining aut of the main pump ата іп- 
let lina back to the transmission oll pump. This in- 
sures a ready supoly of nil for the main hydraulic 
pump upen demand under mast operating conditions. 


Removal 


Remove the oil line retainer from clutch housing 
and free lime, Disconnect line from main hydraulic 
pump and move forward. Pull check valve retainer, 
spring, ball and seal from fine. 


Litho in ULSA. 


Tractor німі Loader - JD302 
ТМ-1088 (Ашд-/ЗІ 
Repair 
Inspect check valve seat far wear ar damage. 
Check valve spring for a free length of 0.5 in, [12.7 
mm] and a test length of 0-3 in. [7.6 mm] with 5 to 6 
oz. [141.7 to 170.1 gl. 
Installation 


To facilitate installation, place the od line retainer 
aver the lines before plugging it inta the clutch hous- 
ing. 


DISCONNECT COUPLERS 


General Information 


Refer іп machine operator's manual far use of the 
Quick Disconnect Couplers and the FOS Manual— 
HYDRAULICS for theory of operation. 


Removal 


Clean area around the quick disconnect couplers. 
Remove and сар lines. Remove couplers from the 
uni. 


Tractor and Loader - JD302 
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7 
& 
5 

r7 i е 

Leh poe 

% ІШІ 
i—Snap Ring (2 used) Sleeve [2 used) 17— бина (2 weed) 
2—Guide (2 used) 10--Әртілд [2 used) 18—S5nap Ring |2 used) 
3—Spring [2 used) Ti—HBackup Ring (2 used) 158—Dust Covar (2 used} 
&— Ball ( used) 12—0-Ring (2 used) 20—Drive Stud 
5—Plug (2 used) 13--Най (12 used) 21--Гар Screw ІР анын) 
&—Dust Cover |2 used] 14—Heceptacie (2 used) 23—0O-Ring (2 used) 
T—Üpupler Plog 15—811 (2 used) 2a—Epecial Connector (2 used) 
&—®лар Ring [2 used] 16—pring (2 used) 2d—Bracket 


Ба T-Déscenneet Courter 
Refer із Fig. 7 lor disassembly and assembly of Assemble the coupler (Fig. 7). 
the couplers, 
installation 
Check spring (10) for a free length of 1.03 in. [26.2 


mm and a test length of 0.40 іп. [10.2 mm] with 14 еван coupler оп uni and connect Enaz, 
= 1.4 pounds 16.4 = 0.6 kg). 


Inspect ай parts of the assembly for wear or дать 
aga. 


Litho in USA. 
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Group 65 
HYDRAULIC CYLINDERS 


GENERAL INFORMATION 
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fIBFIDN 
1—Stop Mul &—RBarrel 11—Wiper Seal 
2—Woar Fling 7—0-Riüng 12—5пар Ring 
3—Pisbon Planer É—Back-un Washer 13—Bnap Ring 
4—¥-Packing Back-up Washer 14—0-Ring 
5—Pistan 10—Wiper Seal 15—O-Ring 
1&—Rod Guide 


Pig. t-Gutaway Wew of Bucker Cylinder 


The hydraulic cylinders used for loader functions 
are of the double acting type with V-packings. Piston 
rods are heal treated, chrome plated and polished. 


Replaceable non-metallic wear rings are used on 


the piston retainers fo prevent scoring of the cylinder 
barrels 


See "Hydraulic Cylinders” іп FOS Manual - 
FOS | HYDRAULICS" for additional description 
в and theory of operation. 


Lithà in U.S.A, 


LOADER BUCKET CYLINDERS 


Removal 


Operate control valve lever until all hydraulic pres- 
sure із relieved. 


Remove cylinders and сар all openings to prevent 
diri entry. 


H cylinder packings have failed, some fragments of 
the deterarated parts may have entered the system, 
Completely drain the system and replace the filters. 


50 Hydraulic System 
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Tractor and Loader = JOB02 
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1—Barrel Е--РасКітп i2—Backup Washer 
?—Lock Hut Т--Рінімгі 13—Snap Ring 
3—Fiston в—Ңей Guide 14—5пар Віа 
‘Wear Ring S-—CO- Ring 15—Wiper Seal 
5—C-Ring 10--Васкыр Washer 16—Piston Rod 
11—20-RIng 17—Grease Fitting 
Fig. 2-Bucket Cylindar 
Repair 1. Check barrel, rod guide, and rod for scoring. 


Clamp the cylinder in a vise to prevent it from 
turning. 


Remove rod guide and pull piston assembh from 
barrel, 


Clamp the cylinder rod end in a vise, using care to 
prevent damage to the piston rod. Remove nut from 
end of rad. Slide parts from rod. 


Wash all parts thoroughly with diesel fuel and in- 
регі as follows: 


Litho in LI. S.A. 


Check O-rings for surface damage. 


2. Check V-packings and wear rings for breaks, 
cuis, or embedded foreign material. 


3. Check piston rod seal and wiper for wear or 
damage. Remove sharp edges from piston rod with 
emery cloth. 


Installation 


Install cylinder on unit. Be sure oll line fittings are 
clean before connecting the lines to the cylinder. 


Tractor and Loader = JD302 
TM-10588 і {Мау- 73) 


сазын 


1—Grease Fitiing S—Wear Rang 
2— Barrel &—20-Ring 
a—S854op Mul T—Packing 
4—Pirsbon Hedminer B—Pistan 





&—Rod Guide 14—Snap Ring 
10—0-Ring 15—S5nap rimg 
Ti—Backup Washer 1&—Wiper Seal 
12—0-Ring i7—Piion Нені 
Ta—HBackup Washer l&—4rease Fitting 


Fig. 3-Expéoded View of Boom Grindar 


Removal 


Operate control valve lever until all hydraulic pres- 
sure is relieved. 


Remove cylinders and сар all openings lo prevent 
dirt entry 


Е cylinder packings have failed, some fragments of 
the deteriorated parts may have entered the system. 
Completely drain the system and replace the filters. 


Repair 
Clamp the cylinder in a vise to prevent it from 
turning 


Remove tod quide and pull piston assembly from 
barrel. 


Clamp the cylinder rod end in a vise, using care to 


prevent damage to the piston rod. Remove nui from 
end пі rad. Slide parts from гой. 


Litho in Lf. S.A. 


Wash all parts thoroughly with diesel fuel and ir- 
spect as follows: 


Check barrel, rod guide, and rod for scoring. 
Check O-rings for surface damage. 


Check V-packangs and wear rings for breaks, cuts, 
or embedded foreign material. 


Check piston rod seal and wiper for wear or dam- 
age. Remove sharp edges trom piston rod with 
emery cloth, 


Installation 


Install cylinder on unit, Be sure oil line fittings are 
clean before connecting the lines to the cylinder. 


50 Hydraulic System 
65-4 Hydraulic Cylinders 


REMOTE CYLINDERS 


Removal 


Disconnect hoses fram couplers and remove cylin- 
ders from equipment. 


Repair 


Reler to Fig. 4 for reference to disassemble the 
remote cylinder. 


Remove cylinder end cap (18). Stop and bleed 
valves (13) may be removed by pushing stop rod as- 
sembly into cylinder to its limit Pull stop valve from 
bleed valve. After removing ball from recess, bleed 
valve may be removed Tram the stop rod. 


Remove piston (23), and pasion rod [36]. 

Push stop rod (9) all the way into cylinder іп pre- 
veni distortion of stop rod while driving groove pin 
(25) fram step rod arm (26). Push V-packing assem- 
bly (2) fróm housing. 


Press in а new piston rod ail seal (30) with: sealing 
lip toward oulér end of bore. 


Install stop rod V-packing assembly (2) with seal- 
ing lip toward outer and of bore. 
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install piston rod guide (24) and gasket (23) but do 
not tighten atlaching hardware, 


install stop rod assembly. Use stop and bleed 
valve assembly іс push siop rod (9) through stop rod 
V-packing. Tighten piston rod guide hardware Io 35 
ІБ-! [4.8 kg-ml. 


Install stop rad arm (26) and groove pin (25). 
When installing groove pin, push stop rod (8) all the 
way indo the cylinder to avoid bending the stop rod. 


isal bleed and stop valves (13) making сапап 
retaining ball is in the recess, Push valve assembly 
into the cylinder. Install piston rod (36) in cylinder. 


instal O-ring packing (21) and backup rings (20) 
on piston. 


install piston (22) on pision rod (36). Before mut 
(18 of 40) is tightened, push piston well into the суі- 
inder. Tightan nut ta 300 Ib-fL [41.5 kg-m]. 


Locate the рпа rod stop (31) on the piston rod 
with adjusting lever (34) opposite the stop rod arm 
(26). 


install gasket {18} on end сар (16). Insert two cil 
passage gaskets (15). Place spring (14) over end of 
stop valve (13) and install end cap. Tighten cap 
Screws. 


Tractor and Loader - JD302 


TM-1089 (Моу-/3| 


TirkrUA wa. 


1—Stop Had Packing Adapter 
2—V-Packing (3 used) 
Stop Hed Packing Adapter 
4—Stop Rod Packing Spring 
&—Heémnaote Cylinder 
Washer 

T—Sbop Нені Spring 

B—Stop Rod Washer 

&—Stop Rod 

10—5nap Ring 12 used) 
11—Bleed Valve Spring 
12—Bleed Valve Ball 

13—Stop and Bleed Valves 
14—5юр Valwe Spring 
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"s р ——— - 
LL Namen — — 


15--ІМІ Passage Gasket [2 used} 


16—Rlemote Cylinder End Cap 


17—Cap Screw and Lock Washer (4 used) 


37--Сар Screw and Lock Washer [X used] 


Fig. 4-Hydrauüc Siop Remote (Cylinder 


Hydraulic System 50 
Hydraulic Cylinders 65-5 


50 Hydraulic System Tractor and Loader - 40302 
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TM-1089 (Nov-73) | i Speciicatons and Special Tools 70-1 
Group 70 


SPECIFICATIONS AND SPECIAL TOOLS 


TRANSMISSION PUMP 
SPECIFICATIONS AND TORQUE VALUES 


1 - OD. of беаг.................. 








Tal rege 


1 - QD. of gear ................... 
2 |D. of gear bore ........... 


3 - Width of фааг................. 





Litho in LI. S.A. 


2 - LD. of gear соге............ 


3 = Width of geai ccc ccc 


1.6940 ір 1.6950 in. 


[43.027 to 43.053 mm] 
6495 to 0,705 in. 
[18.037 to 19.063 mm] 
0,5075 to 0.5085 in. 
[12.881 tp 12.941 тт! 


wd TH 10 3.0306 in. 
[76.832 to 78.082 mmi 
...1.8660 fo 1.9710 in. 

(49.94 to 50.06 mm] 
411.5075 із 0.5096 in. 
[12.891 tp 12.941 mm] 


50 — Hydraulic System Tractor and Loader - ЈОЗ02 
70-2 Specifications and Special Tools ТМ-1088 (NMowv-73) 


MAIN HYDRAULIC PUMP 
SPECIFICATIONS AND TORQUE VALUES 


1 - Housing finished face to bottom of cam 
and rate bore 000.2. 500 to 2.5650 in. 
[67.564 to 67.716 mm] 


2 - 10, pump housing behind shaft 
С=пїгщ]...................................1.0ФШИ) to 1.0800 in. 
[26,416 to 27.432 тт] 


3 - LD. of piston bores ..........0.8BD2 to 0.6808 in. 
[17.277 to 17.282 mm] 





TIIBTIN 
Ғад. 3-Main Hydraulic Pump 
1- О.П, pump shaft at O-ring area 

(R39177) 0.9990 10 1.0010 in. 
4 [25.375 to 25.425 тт] 
| (В39318|}.............................0.99В5 10 0.9995 in. 
[25.362 іп 25 387 тті 

татаал 2 - 0.0. pump shalt at bushing area. 
Fig. 4-Нұйғамс Pump Shan (Азат... 1.0019 to. 1.0025 in. 
[25.448 to 25.463 mm] 
(ВЗЭз1Ә}.............................0.9994 to 1.0000 іп. 


[25.385 іс 25.400 тт) 
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MAIN HYDRAULIC PUMP 
SPECIFICATIONS AND TORQUE VALUES—Continued 


1 - Q.D. of piston ....................1.8795 Іс 0.6789 in. 
[17,2589 to 17.269 mm] 


TIIBPIE 
Fig. 5-Hydraulic Pump Pislan 


1 - Thickness of shaft 
thrust washer... D.D870 to 0.0910 in. 
[2.21 to 231 mm] 





ern ae Do 


Aig. &Sfhaft Thus Washer 


1 - LD. of cam гасе.................1.8004 to 1.8010 in. 
[45.730 to 45.746 mm] 


2 QD. of cam гасе .............. 2.0350 bo 22450 In. 
[56.77 іп 57.03 mm] 





ТАЛЕ ЕК 
Fm. ?-Сат Hace 
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MAIN HYDRAULIC PUMP 
SPECIFICATIONS AND TORQUE VALUES—Continued 


1 - Pump shaft end ріау............0.0040 іп 0.380 in. 
[0.102 to 3.552 mm] 





1 - Chutiet valve diameter ............0,600 to 0.620 in 
[15.24 to 15.74 mm] 


1 - Pump shali needle uina below housing or 
cover finished surtace ................ 0.020 іп. 
— [0.51 mm]. 
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MAIN HYDRAULIC PUMP 
SPECIFICATIONS AND TORQUE VALVES—Continued 


1 - Inlet valve spring free length ................ 0.51 іп. 
[12:85 mm] 
Test length is 0.31 in. [7.87 m] with 0.31 
to 0.39 pounds |0,14 to 0.18 Еді, 


2 - Outlet valve spring free length... 0,48 in 
[12.19 mm] 
Test length із 0.30 in. [7.62 mm] with 2.54 
їп 3,14 pounds [1.15 to 1.42 kg]. 


3 - Crankcase outlet valve spring 
free length ... T 250 іп, [63.50 mm] 
Test length is 206 in. |52 32 mm] with 44 
to 54 pounds |18.96 15 24.49 kgl. 


1 - Piston springs matched іп within 0.15 
pounds [007 kg] of each other when 
compressed to 1.25 іп, [31.75 mm] length. 


2 - Stroke cantrol valve spring 
{ree length... .2,87 in, [72 B0 mm] 
Test length is 250i іп. 1. 163.50 mm] with 158 
to 182 pounds 171.67 10 B7.09 kgl. 





TEES oN 


fg. -Pump Peon and Stake 
Conn Valve према 
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50 Нүташіс System Tractor and Loader - JD302 
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MAIN HYDRAULIC PUMP 
SPECIFICATIONS AND TORQUE VALUES—Continued 


1 - Pump piston plugs forque .............. 100 6-й. 
[13.82 kg-m] 





T1881 


Fig. 13-Pision Plugs. Torque 


1- Pump cover to boty сар screws 








» рь ГВЕН a c 36 lb-ft. [4.88 kg-m] 
ET 4%: 
| A. 
Үй X Q = 
-— 
T3148 2) 
Fig. 14-Pump Cover Cap Screws 1 - Pump drive screws to pump drive shaft 
I QUELLI gehn RE E 35 Ih-ft. [4.8 kg-m] 
2 - Pump drive screws to crankshaft pulley 
імдше-........-..........35 Ш-Н. [4.8 kgm] 
" 3 - Pump drive coupler cap screws 
| m (e (NT: а... 25 lb-ft. [3.4 kg-mi 
| 4 4 - Coupler screw tock nuts torque ...... 25 Ib-ft. 
crisis е5 [3.4 kgm] 
Fig. f8-Purmp Onve 5 = Pump drive shaft retaining screw 
імдие-.--.......... ....92 10-8. [4.4 kgm] 


Litha іп UGA 


Tractor and Loader - JD302 
TM-1089 [Ашй=г®) 
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MAIN HYDRAULIC PUMP 
SPECIAL TOOLS 


Essential Tools 


Tani 





танаға 


Fig. T6-OuWet Valve Seat Барісетет Toos 
Convenience Tools 


Tool 








1—Tubing 3—0.D. - 0.625 in. 
2—2 io 4 in. [15.87 mmi 
4—LD. - 1,500 in. 
[12,70 mm] 


Fig. fB-Düscfaarge Valve Бел instalation Too! 
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Тасі Humber Шет 


1 - JDH-40 To remove outlet valve seats irom 
Seat Puller pump housing. 


2 - JDH-334A To install outlet valve seat tò the 
correct depth in pump housing. 


Tool Humber Use 

JDH-21 Parts tray for pump pistons, inlet 
vales, discharge valves and 
plugs. 

ы Та install discharge valve seal 


“Маке in dealers shop. 


50 Hydraulic System Tractor and Loader - JD302 
70-8 Specifications and Special Tools | TM-1089 (Aug-78) 


MAIN HYDRAULIC PUMP 
SPECIAL TOOLS—Continued 
Convenience Tools—Cont. 


Тн Teal Humber Ve 


im 


To remove inlet valve assembly. 





HIT] 


i—ürind Of Chamier 3—R27157 Guide 
7—Drhver Rod Em 
“Heke in dealers shop. 
Ға, 10-а! Valve Remove! Too! 


REVERSER CLUTCH CONTROL VALVE 
SPECIFICATIONS AND SPECIAL TOOLS 
- Q.D. ef pressure clutch 


OU MESE 0.673 to 0.877 in. 
[17.08 із 17.18 mm] 





= QD. of clutch contro! 
valve... 0.6852 to 0.6862 in. 
[17.404 fo 17.430 mm] 





Т3175ВМ 


Fig. 21-Ciutch Солро! Vaive 


Litho in ULSA, 


Tractor and Loader - JD302 Hydraulic System 50 
TM-1089  (Aug-78) Specifications and Special Tools 70-8 


REVERSER CLUTCH CONTROL VALVE 
SPECIFICATIONS AND SPECIAL TOOLS—Continued 


sr i 1 - Detent spring free length... add 1.16 іп. 
= =, fF [29.5 mm] 
2 ы A Detent spring test length... „083 in. 
ЭР H М -" ee mnl s B5 = 0.65 lg 13.0 = 0.3 kgl 
Ы a ig а жеді мача. ROTE 
oo |. Se i" oe free length... sais ST in 
prt "ia Шы [= “. | à Р ! | [83.0 mm] 
ш dl D E ressure regulating valve spr 

сБ ҮІ) ес, 5202... test 755 TENE “ы 165.0 mm] with 
el { “e 294 + 029 ibs. [13.34 = 1.32 kgl 

p 4 3 3 - Lube reduction valve spring 
тїз? free length... еніне Ж ОЙ WT. 
(52.5 mm] 

Fig. 28-Henvevser Clutch Conii Valve Lube reduction valve spring 
test length....................0.75 іп. [19.0 mm] with 


43 = 04 ibs, [1.85 + 0.19 kg] 
4 - Cooler bypass and relief valve spring 
free lengih ... s 280 іп, [71.0 mm] 
Cooler bypass a and relief valve spring 
test length... ..2.05 in. [52.0 тт] with 
20 = 2 Ње [9 = 09 kg] 
5 - Accumulator spring free lengih.............. 3.62 In. 
[82.0 mm] 
Accumulator spring test length ... „2.62 in. 
[66.5 mm] with 313 + 31 bs. [142 - + 142 kg] 
Б - Clutch control valve spring 
tree length ... " казаннан шина нача. 1.83 IM, 
[41.5 mm] 
Clutch control valve spring 
test length... sone 1.18 (п, 
[28.5 mm] with 33 > 33 ibe. 1750 + 1.5 kg] 
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PRESSURE CONTROL VALVE 
SPECIFICATIONS AND SPECIAL TOOLS—Continued 


o 1 - Valve spring free length ........................4.Б1 іп. 
a [117.0 mm] 
& Valve spring lest length... esses. 3.24 in. 

T [82.3 mm] with 62 + .62 lbs. [28.14 + 2.81 kg] 
ge 
| m Б” ЫШ 
| o 0 £ its Е 
C 1 


Tager 


STEERING VALVE 
SPECIFICATIONS AND TORQUE VALUES 


сә! 1- Steering wheel hex. nubi. 50 16-9. 

= [6.9% kg-m] 

ж--С) 2 = Adjuster jam nut... 30 Ib-ft. 

"d [4.18 Kg-m] 

ee | З = Bhaft adjs... earann ВО Ib-ft 

СИ Е" [6.01 kg-m] 
if a j 


Litho in U.S.A. 


Tractor and Loader - JD302 
TM-1088 (Моу-732) 


Hydraulic System 50 
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STEERING VALVE 
SPECIFICATIONS AND TORQUE VALUES—Continued 


TJE EAN 


Fig. Z5-Speering Valve Housing 





= 


c 
c 





со ЗЕ ЕТІ 
Fig. Se-Sesnrg Valve Piston 


3 
slt 


Tale ees 


Fig. 27-Sieeing Am and Drag Link 
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1 - Steering wheel shaft 
preload ..............-.----------П.001П to 0.0030. in. 
(0.0254 to 0.0762 mm] 


1 = Piston to piston rod torque... 250 lb-ft. 


1 = Steering arm bushing pressed into 
bore eee Hush іс 0.0300 in. [0.762 mm] 
below face of bore. 
2 - Steering arm oil seal pressed 
Іп bore. sse, Bush with bottom 


of bore chamfer. 
3 - Steering shaft arm to shaft... 190 Ib-ft. 
[26.26 kg-m] 

4 - Drag link to steering shall arm 
sited ГИЙ... ш. rne DS. 1-Й, 
[7.60 К-т] 


50 Hydraulic System Tractor and Loader - JD302 
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STEERING VALVE 
SPECIAL TOOLS 
Convenience Tools 
Tool Tool Number Use 


JD252 To install bushings and ail seal in 
lower steering linkage assembly 





M818 То install bushing in adjuster 


TIIPETN 


Ға) -Adia Bushing fnestaluw Too! 


АМ554 To install ail seal in adjuster 


Тат 


Fig. 3ü-Adjuster CM Seal л=мг Toot 
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STEERING VALVE 
SPECIAL TOOLS—Continued 


Convenience Tools—Continued 


Tool Tool Number Lise 
JOH-41 Та service steering valve. 
Cansists of: 
JDH-41-1-B Power Steering Spanner Wrench, 
JDH-41-2 Spring Compressor and Snap Ring 
Reméval and Installation Tool, 
JDH-41-3 Piston Spanner Wrench. 





reads 


Fig. 3!-Eteering Valve бөлесе Sad 
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50 Нуйгашїс System 
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BRAKE VALVE 
SPECIFICATIONS AND TORQUE VALUES 


Tractor and Loader - JOGUE 
ТМ-1088 (Ашп-7В| 





gi— 
ain “- 


Aig. 12.0гаке Valve 


1 - Piston spring free |ёепйМ........................ 7.20 іп, 
[190.5 mm] 
Pision spring test ѓепоіћ.... nd. rm im, 


[1456.0 mm] with 20 + 2 іе. Част = = 0.91 Ка] 


2 - Check valve spring free length... D.78. in 
[20.0 mm] 

Check valve spring test length i... 0.28 іп. 
[7.0 mm] with 


015 + 0.02 55. [0.068 = 0.009 ka] 


SELECTIVE CONTROL VALVE 
SPECIFICATIONS AND TORQUE VALUES 


1- ОП, of detent piston.........0.6480 to 2.7500 in. 
[16.459 to 18.050 mm] 


€ IU A УМ, 2 - О.Ю, of pressure and return 

Қ Жазасы” | Мамев snoiroairiar oeae: 0.4960 to 0.4870 in. 
ыр ow d — [12.588 to 12.624 mm] 
AS а 4 Pressure and retum vaive adjustment 

Я Y! | Pressure valve іп cam 

is | (n n&utral ...... . 0.064 = 0.01 sae 

a О [1.8 + 0.41 т 

ч Г, Return valve ta cam 


à 
rd 


.( 
J 


Чы, 
ae 
LIED titi 
д 
Е p 4 
a 
156 


ғ 
y 
у 


0,024 = 0.016 in. 
[0.67 = 0.41 mm] 
3 - OD. flow control увіме......О.та80 to 0.7490 in, 
[18.889 to 19,025 mm] 
4 - ОП. of metering valve......0.6235 to 0.6245 in. 
[15.837 to 15,852 mmi 

5 = Flow contol valve siog pi^ e 


fin neutral) ......._.... 


—ё КАЕ. Н/ е length.... KE XI vince HD in, 
I J mm; 

8 e ы p B - Pressure valve spring free length.......... 1.81 in. 
^R sf m [45.87 mm: 

тъ ex | р Pressure valve spring test ІпдІР......... 1.25 in. 

es | š [31,75 mm] with 29 counds [18.14 kg] 

т ©з с Ф Return valve saring free iength і............ 1.56 In. 
су Sem MM {39.62 mm] 
^ 6 ES Return valve spring test length... 1.25 іп 

“ etn [31.75 mm] with 21 pounds [9.52 kg] 
5 Ea 7 - Flow control valve spring irea length... 2.94 in. 
TAPP RN dap [74,68 mm] 


Fig 33-Salepfve Control Valve 


Litho іп USA. 


Flow contro! valve spring test length... 2.12 іп, 
(53.88 mm] with 45 pounds [20.41 kg] 


Tractor ала Loader - JD302 Hydraulic System 5ü 
TM-1089  (Aug-78) Specifications and Special Tools 70-15 


SELECTIVE CONTROL VALVE 
SPECIAL TOOLS 


Essential Tools 


Tool Tool Number Use 
С C E JDIH-28 To insial inner detent guida 
T21FZBN 
Fig. -Driva 
JDH-15C To adjust selective control 


valve 
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50 Hydraulic System Tractor еле Loader - JDr302 
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ROCKSHAFT SYSTEM 


SPECIFICATIONS AND TORQUE VALUES 


М 1 - Check valve spring free length... 3.80 in. 
5 ж 193.73 mm] 
F3 ш9 Check valve spring test length... 2.58 in 
9 oe” A (85.02 mm! with 14 + 1.5 pounds 
i pu d p [6.35 + 0.23 kg] 
ce EE) get ЖТ 2 - Control valve spring free length... 1.31 іп. 
| Tha [23.27 mm] 
wo 20 py my 1 Control valve spring test lemgth...........0.87 in. 
ЕЗТІ |б Er» E [22.10 mm] with 8.31 pounds [3.77 kg] 
sui 
Boo 08 x г 
ü Ост 
Р, ч" 00 


ТАТҮ 
Fig. 36-hockshaft Cylinder ало Valve Hausing 
MISCELLANEOUS HYDRAULIC COMPONENTS 


SPECIFICATIONS AND TORQUE VALUES 
1 - Transmission filter relief valve spring free 


GERE 
(o—4t length... Я ‚2.56 in. [65.02 mm] 
| Transmission. filter relist valve spring 
| KU c test length... ‚1.31 in. [233.27 mm] 
' kA with 10 = 0.5 pound [45 + 02 kg] 
| | | 
| EC, 





Р) 
ы ouf palrats 


Fa. 37.Transmérsen Filler Assembly 
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MISCELLANEOUS HYDRAULIC COMPONENTS 
SPECIFICATIONS AND TORQUE VALUES—Continued 


1 = Transmission oi! pump relief valve spring free 


length ..1.87 in. [47.50 mm] 
Transmission cl pump relel valve spring 1651 
length 5 1,12 in. [28,45 mm] with 


30.5 to 37 -5 pounds [13.8 to 17.0 В] 





1 = Inhet fine check valve spring 


free length... ,.0.5 in, [12-7 mm] 
Inlet line check valve spring 
test length... i 0.31 [7.9 mm] 


with 5 to 7 oz. [141.7 to 170.1 g] 





Fig 249-01 Line Check Vale 
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LOADER BUCKET CYLINDERS 
SPECIFICATIONS AND TORQUE VALUES 





ТӘҮЙЯЯК 


Fig, 40-Loader Bucket Cynder 


1 - Cylinder bore... mee 005 |І 3 - Cylinder stroke. 19.62 ІП, 
[57.0 mm] [488.5 mm] 
2 - Ной diameter .................. eese 1.25 in. 4 - Special nut terque .................. 130 із 160 16-й. 
[32.0 mm] [18 to 22 kg-m] 


LOADER BOOM CYLINDERS 
SPECIFICATIONS AND TORQUE VALUES 


rum pu 
Е a d 





TIlàBb5W 
Fig. 4f-Loader Boom Cylinder 


1 - Cylinder bore isses 2.08 in, 3 - Cylinder stroke... e sss. 32.82 in. 
[57.0 mm] 1825.5 mm] 
2 = Rod йатейаг ..........2....2..Д2 1... in, 4 = Special nut Torque uuu 150 to 280 btt, 
[38.1 mm] [20.7 to 34.6 kgm] 
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Miscellaneous Components 60 
Manual Steering 5-1 


Section 60 


MISCELLANEOUS COMPONENTS 


CONTENTS OF THIS SECTION 


Page 
GROUP 5 - MANUAL STEERING 


General Infarmation .. estes Cee —— 
PMTCT SA Soe aee аана rrr РАЎ 
PMG MOM т oes шин аканин PONCII 53 


ЕАО ананан вао ВАВ 
GROUP 10 - FRONT END ASSEMBLY 


Front End Suppor 
(General 1пЇюгПайкп..............-...-.....-..-..-...-..-..- TOT 


Removal.. лм 
Repair... .10-4 
Installation .. .. 10-5 


Adjustable Front Axle Assembly | 


General Iniarmation... аа ШЕН 
HOMEA aces ae caia а: ШЕВ 
Repair... wa 1087 
Installation .. BEER ТИСЕ 
Sod Front Adde Assembly | 
General Information... TETTE 10-8 
Removal. esee rni ТОУ 
Нерш...............------------мгасызығыкығысызы м (НО 
ІПеінй8Н...................-- смс самамыығанаымғы ИР d 


GROUP 15 - LOADER FRAME. 
BOOM AND BUCKET 
Ganeral Informatinn oe 
Removal... ИСА AE Swe сел Т. 
Repair .. КУРТТУ 
Spacial Welding | Instructions .. аын 
Irestaltation... ie UNES 
GROUP 20 - 3-POINT HITCH 
General тогтон... ананна ССИ 20-1 


lr рга тусч MEME 


instahahon s „Эй-й 
GROUP 25 - SPECIFICATIONS AND 
SPECIAL TOOLS 
Manual Steering... "m 


Front End Assembly... NEM T 


Group 5 
MANUAL STEERING 


GENERAL INFORMATION 


In operabon, when the steering wheel is turned 
right, the worm on the fixed steering wheel shaft 
threads the ball nut upward. The steering shall is 
turned, moving sleening shaft arm and drag link rear- 
ward to turn the tractor front wheels to the right. 


During a lett turn, the operation of the steering 


gears and linkage is reversed from that of a right 
turn. 


Litho in L.S A, 


Ball Nut Operation 


The bal! nut is threaded over the warm portion of 
the shaft. The bore of the mut has helical grooves 
cormesponding 15 grooves in the shai worm. These 
grooves within the ball nut are filled with steel balls 
making up two separate circuits of recirculating balls. 
To complete each circuit and to keep the balls from 
running out at the ends, the ball nut is equipped with 
ball quides. Each guide deflects the balls from their 
helical path when they reach the end of the ball nut, 
thus returning the balls to ihe helical path in the ball 
nut al the start of a circuit. 


Ей Miscellaneous Components Tractor and Loader = JOIZ 
5.2 Manual Sfeering TM-1089  (Jun-74j 


ТЕРІНЕЕ 
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REMOVAL 


1. Use a puller io remove steering wheel. 


z. Drain oil from steering gear housing by remow- 
ing drain plug on right side of clutch housing below 
sleering shal cover. 


3. M tractor is equipped with foot thratlle, discan- 
nect pedal fram rod and lift pedal to obtain clearance 
when removing steering shalt cover. 


4. Remove steering shaft cover and gasket Lo- 
cate steering yoxe-lo-shali pin and retainer plate 
(inset, Fig. 2). Remove pin retainer plate and thread 
а 3/B-inch [9.53 тті cap screw into pin, Pull pin 
fram yoke 


5. Take oul сар screws securing steering gear to 
clutch housing and dash assembly. Litt steering gear 
away fram tractnr. 





1—'R* on This Sida 
2--АЧасһіпр Сар Screw 


Рад. 2-Remowing Anus! Steering Assembly 





Litho in Ш. 5.4, 


Miscellaneous Components 50 
Manual Steering 5-3 


REPAIR 
Disassembly 
Refer to Figure 3 during disassembly 


Remove adjuster lock nut and using a spanner 
wrench, unscrew adjuster fram steering gear haous- 
ing. 


Pull upward on sieering wheel shaft until bearings 
and thrust washer halves are exposed. 


Shde upper barre! bearing from shaft 


Using а snap fing peers, remove апар ting. thrust 
washer halves, and lower bearing from shaft. 


Pull steering wheel shaft, ball nut, and yoke from 
bottom of steering gear housing 


Separate yoke from ball nut by removing two cap 
screws and retainer 


Examine ail seal (7) in steering wheel shaft. If nec- 
essary, press іп new ОП seal with steel lace орро- 
site botom of sea! bore. 


Inspect barrel bearings (18) for wear or damage. 
Rollers must be free to turn. 


Check steering wheel shaft (23) for damaged ог 
cracked worm. Check ball nut for smooth rotation. 
Replace steering wheel shaft and ball nut assembly if 
unserviceable 


Examine steering shalt oil seal (35) in clutch hous- 
ing for damage. Use JD252 Driver and press seal in- 
fo clutch housing with lips facing bottom of bore and 
opposite side flush with chamfered edge of bore 
face. 


Inspect steering shaft cover (27) for damage. 
Check bushing (28) in cover tor wear. Use JOBS? 


Driver ta press in new bushing flush with outer edge 
of bushing Боге, 


Tractor and Loader - JOID 
TM-1089 (Mov-73] 





ag 


8—Nut (2 used] 18 pecia) Thrust Нан Wosher with: Bushing 39—0гад Link | | 
10—29 {2 used) 28—Busahing 40—Sietted Mut (2 used) 


20—5пар Filing 
i1—Cap Screw [2 usad} 38-Віп 42--боНағ Pin (2 used) 


Litho in 1.5.4. 


Tractor and Loader - JDaGoz 
TM-10889 (MNov-7^3) 


Assembly 


Heler іс Figure 3 for position of parts during as- 
sembly of steering gear. 


Assemble locating step on yoke and retainer to 
rack side of ball nut. Secure yoke with two сар 
sprews provided and tighten іп standard torque. 


Liberally grease threaded end of steering wheel 
ahali and insert shaft, ball nut, and yoke into bottom 
of housing as far as assembly will go (rack side of 
ball nut to rear а! hausing). Turn steering wheel shaft 
counterclockwise out of ball nut until it stops. 


Pack barrel bearing with grease and place over 
steering wheel shall so that bottom of rollers point to- 
ward shaft. 


Place thrust washer halves together in groove of 
steering wheel shaft and secure with snap ring. 


Push steering wheel shall inte housing until bear- 
ing is seated on ridge in housing. Pack grease 
around bearing and thrust washer halves and install 
ather barrel bearing (opposite that of lower bearing). 


install bearing adjuster, with oW seal, іп steering 


gear housing. Be sure splined end of shaft and oil 
seal lips are greased when adjuster is installed. 


Litha in U.S.A. 


Miscellaneous Components 60 
Manual Steering 5-5 


ADJUSTMENT 





Тізгайт 


1--Бватіла Adpuster 2—Lateral Pull 


Fig. dfteeing Wheesi Sha! Reang Аһ! 


Place steering gear assembly in a vertical position 
with ball nut all the way down on shearing wheel 
shaft worm and hook a spring scale іп pivot pin hole 
in steering yoke. Tighten bearing adjuster until 15 to 
17 165. (6.80 ір 7.71 Еді force Ін required ta move 
yoke and steering wheel shall (гот side to side with- 
in the housing (Fig. 4). After adjustment is made, 
tighten adjuster jam nut to 75 Ib-ft, [10.37 д-т]. 


60 — Miscellaneous Components 
56 Manual Steering 


Tractor and Loader - JO302 
TM-1088 (Nov-73) 


INSTALLATION 


Position steering gear assembly over steering yoke 
compariment in clutch housing allowing steering yoke 
ip slide between forked portion of steering shaft. Use 
a new gasket between sieering gear housing and 
сілесі housing. 


When positioning steering gear, be sure that 
side of yoke marked "R^ is toward the right side 
of the tractor (see inset, Fig. 2). 


Secure steering gear to cuich housing and dash 
assembly. 


Be sure steering housing gasket is turned so 
that inside tab is on left rear corner. 


Install steering yoke to shaft pin and lock in place 
with retainer linget, Fig. 2). Tighten retainer сар 
screw to standard torque. 

Install steering shaft cover using new gasket. 


Fill steering gear with quantity and type of Iubrscant 
described in Section 10, Group 15. 





Litho in ULSA, 


Install steering wheel and count number of turns 
required to turn from left to right, then turn back omg- 
Һай this number of tums. Reposition steering wheel 
with one spoke pointing downward in vertical center- 
lime of steering gear housing. 


Place bent tab of special lock washer in puller hole 
of steering wheel hub. Install hex. nut and tighten to 
specifications. Bend up two tabs of washer around 
nut and install steering wheel button plug. 


With tractor front wheels іп straight ahead position 
and steering gear centered, drag link should just fit 
into hole on steering shaft arm. Tighten drag link-to- 
steering shaft arm nut to specifications. Advance nut 
io lime up holes and install cotter pins. 


Adjust tie rods for straight ahead position and 
check іпе-іп as described in Section 70, Group 30. 


Turn steering wheel full right and left. Stops оп 
Spindle Knuckles should contact stops on knees. Ad- 
just tie rods as described in Section 70, Group 30. 


Tractor and Loader - 40502 
TM-T089 Nov-73l 


Miscellaneaus Components 60 
Frant End Assembly 10-1 


Group 10 
FRONT END ASSEMBLY 


FRONT END SUPPORT 


GENERAL INFORMATION 
The lrant end support serves as a mounting for the 
radiator, hydraulic pump, fuel tank and air cleaner. 


The swept-back solid or adjustable front axla 
mounts on the front end support. Swept-back axles 
give a shorter turning radius for sharper turns іп 
clase quarlers. 


REMOVAL 


CAUTION: Remove battery ground strap 
for safety. 


Remove loader (see Group 15 of this section). 


Remove front ballast (if used) 





Fig. 1-Батонтыа (інде Screens 


Pull aut оп tog edge of each grille screen. Liti 
screen іп clear pins in front end ирро. Disconnect 
пе (Fig. 1) and remove screens. 


—— =- 


Litha in USA 





2--Сар Screw 
4--Ныіз 


1--Ғше: Tank Сар 
2--Нініміш Cap 


Fig. z-Meod Afraching Poir 


Remove the radiator cap and іше! tank cap. Re- 
move the cap screws securing hood to grille housing. 
Remove the cap screw on each side at rear of hood. 
Lift off haad. 


IMPORTANT: Install radiator cap and fuel tank 
cap to prevent dirt from entering systems. 


Remove tool box fram tractor side frames [if 
equipped) and remove side frames, 


Remove radiator top suppor rod from radiator, 
Disconnect fuel return line from tank (diesel). 


Disconnect fuel gauge sender wire from fuel tank. 


60  — Miscellaneous Components 
10-2 Front End Assembly 


Disconnect all bleed lines from top of һұйгашіс oil 
reservoir 


Disconnect air cleaner hose from intake manifold 
(diesel) or carburetor (gasoline), Remove intake tube. 


Drain radiator and disconnect water Inlet and outlet 
hoses. Remove return line irom hydraulic oil reser- 
vir. 


|! tractor is equipped wilh a reverser, also discon- 
neci cooler return line from bottom of nil cooler and 
coder inlet ine from іор of cooler. 


Remove fan shroud from radiator and slip back 
over Тап Remove cap screws securing radiator to 
from end support mounting pads and side radiator 
out left side of tractor (Fig. 3). 





Fig 3-Hamaeudng Advaita 
(ыл Withow Aveda Siawni 
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Tractor and Loader = JD3UZ 
TM-1089  (Nov-73) 


Close fuel shut-ol valve at bottom of fuel tank by 
screwing in until finger tight. 


Disconnect fuel line between fuel sank and fuel 
iransier pump. 


Remove fuel transfer pump from engine. Remove 
fuel inlet line 


[ббвап cap screws m hydraubc pump solid drive 
coupling (see Fig. 5). 


NOTE: De nel lose key from drive coupling when 
pump shall ік puted от eaupling. 





ізсенч 


rom pur 





1—Clamps 
2—Hydraulie Lines 


Fig. #-Нуйгдшйс Limes Without Goverser 


Remove clamps securing hydraulic oil line to en- 
gine oil рап (Fig. 4). On tractors with power steering, 
disconnect power steering system outiet lime irom 
nipple on main pump inlet line. 


Remove retainer from maim pump inlet lime апа 
reserva return Ging at front of clutch: housing. 


Tractor and Loader - JD302 
TM-3088  (Mov-73) 


NOTE: По пої lose check valve assembly іп end 


of main pump inlet. fine when pulling Mna. 


Drsconnect main Hydraul pump pressure line at 


connection а! front of engine 


Disconnect sigeripg drag link rod from front steer- 


ing arm. 





Fig. & Front End Supponi Attaching Paints 


Support rear of tractor under clutch housing. Insert 
wooden blocks between front axle and front end sup- 
port to keep front end from tipping. 


Install JDG-2K tractor splitting stand under front 
end as shown in Fig. 6. Modify the stand by slotting 
ome hole in each side so thal two screws can be in- 
stalled ап each side of support 


Remove attaching cap screws from front end sup- 
port (Fig. Б}. Row front end away from engine as 
shown in Fig, 6 


А CAUTION: Use caution to prevent front 
assembly from tipping forward. If fuel 
tank contains much fuel, either drain it or block 
front end, Also remove any front weights. 


Liho in USA, 


Miscellaneous Ітіролеліз 50 
Front End Assembly 10-3 





1--.ІНі-2ж% Splitting Stand 


Fig. & Separating From End Assembiy 
Atach chain host to front of front end support 


, CAUTION: Place floor jack under the axle 
А assembly during removal, 


Нетиче codter pin, slatted hax mul, washers, shin 
pack, and special сар screw from axle assembly 
Side axle assembly out fram under front end assem- 
by. 


Remove the remaining components fram the Front 
end support 


60 ^ Miscellaseous Components 
10-4 Front End Assembly 


Tractor and Loader - JD302 
TM-1088 JfMov-?3] 


REPAIR 





raleary 


1—Сар Screw (2 used) 5— Batfin 

2—Lock Washer (2 used) 6—Lock Washer [4 used) 
3—Hallew Dowel (2 used] 7--Бар Serew (4 used) 
&—Frant Support B—Packing Strip (2 used) 
Disassembly 


Refer to Fig. 7 during disassembly. 


Inspect all parts for excessive wear or damage. 
Repair or replace paris as necessary. 


Assembly 

Refer to Fig. 7 during assembly and note the 
following: 

Press bushing into support so hole in bushing is in 
line with hole іп bere. 


Put snap ning on center groove of rear pivot pin 
and press info bere unti snap fing rests against 
shoulder of bore. Install second snap ring. 


Attach bafle (if used) and packing strips to the 
топі support using a suitable adhesive. 
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$—Bushing 13—Lock Washer (2 used) 
1e—Grease Fitting 14--Неаг Pivot Pin 
11—8Boftom Cover 15—5nap Ring [2 used) 


INSTALLATION 
Install components on front end support. 


Install axie an front support. Secure axle with spa- 
cial cap screw, shim pack, washers, and slotted nut 


Adjust axle end play as instructed further on in this 
section. 


Carelully roll front end toward engine (Fig. 6). 
Guide pump shali into drive coupling, Be sure wood- 
ги! key is in place. 


IMPORTANT: Position main pump inlet line and 
reservoir return line retainer between lines and 
against clutch housing before inserting lines into 
clutch housing. Also insert check valve assembly 
in main pump inlet line before installing line. 


Tractor and Loader - JD302 
ТМ-1088  (May-77) 


Secure front end support to engine block. Tighten 
four attaching cap screws (7, Fig. 7) and two attach- 
ing сар sorews (2) to Standard torque. 


Tighten pump drive coupling set screw. 


IMPORTANT: Do not secure drive shaft to cou- 
pling until front end support is secured to engine 
block, 


Position fuel lina near right side af engine block 
агы] install fuel kansier pump making sure line fits 
under and behind transfer pump to fitter lime, Con- 
пасі fine to pump. On diesel engines, also connect 
іше! return lime to tank. Open fuel shut-aM valve at 
bottom of fuel tank. Connect fuel gauge sending wire 
to unit on fuel nk. 


Position fan shroud over fan blade and insert ra- 
diator іп from left side of tractor às shown in Fig. 3. 
Secure to front end support with attaching cap 
screws. Connect water inlet and outlet hoses, 


Connect ratum line at top al reservoir. 
If tractor ia equipped with а reverser, also connect 


cooler return line to botom of cooler and comnenct 
cooler inlei to top of cooler. 


Miscellaneous Components 60 
Front End Assembly 10-5 


Connect all bleed lines to fitting on hydraulic ail 
reservoir. 


Оп tractors with power steering, connect power 
sleernng pressure line to connector at accumulator, 


Secure oil lines with clamps to engine oil pan. See 
Fig. 4. 


Connect air cleaner hose to air intake manifold 
(diesel) or to carburetor (gasoline). 


Connect drag link to steering shaft агт. Tighten 
slotted nut to 55 Ib-fL [7.6 kg-m]. Advance nut to 
next slot and insert cotter pin. 


Install side frames and tool box (if equipped). In- 
stall hood and grille screens. 


IMPORTANT: Install front support end of side 
grille retaining spring with open end of hook facing 
front of tractor. 


Fill radiator with clean soft water and add amli- 
freeze or John Deere Summer Engine Coolant Con- 
бирого, 


Connect battery ground strap. 

IMPORTANT: Batteries are NEGATIVE ground- 
ed only. Do not polarize the alternatar as this will 
damage the electrical system. 


Start engine and check fue! lines, hydraulic lines 
and radiator hoses for leaks. 


ADJUSTABLE FRONT AXLE ASSEMBLY 


GENERAL INFORMATION 


The units are equipped with either fixed or adjust- 
able front axles. Sweptback front axles give shorter 
turning radius for sharper Іште in the field or in close 
quarters. 


Litho in USA. 


REMOVAL 
Disconnect tie rods and drag Enk, 


Support front end support with JDG-2K splitting 
stand. 


Remove axle pivot cap screw and slide axle аз- 
sembly toward the rear of the tractor until clear of 
front end support pivot ріп. Pul! front axle assembly 
out fram under tractor. 


ВЕРА!Н 


Tractor and Loader - JD3082 
TM-1089  (May-77) 
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10—5nap Ring Tü—B5Special Washer 
11—8pecial Washer (2 used) 

(2 used) 19—Steering Anm 
12—Shim [3 used) (2 used] 
13-—Grease Fitting 20—Upper Shim (4 used) 
14—Grease Fitting 21—Ugper Seal (2 used) 
15—Bushing 22—Hushang (4 weed) 
16—Cap багаш {2 used) 23—Grease Fitting 
17—Lock Washer {2 used] 

[2 used) 


Fig. B-Acjustabue Front Ade Авт 


2B—Thrust Bearing |2 used) 

20—Beal {2 used) 

30—Spindie and Knuckle 
Assembly (2 used) 


Tractor and Losder - JD302 
ТМ-1088  (Dec-7B8) 


Litho in L.S. A. 





Miscellaneous Components 60 
Front End Assembly 10-7 


Disassembly 


Refer to Figs. В, 8 and 10 during disassembly of 
the front axle, бе rod amd front wheel assemblies. 


Inspect all parts for wear or damage. Inspect seals 
for delerioration. Repair or replace paris as песез- 
saty. 


Assembly 


Press belicrank pivot pin bushing into axle flush 
with bottam of chamfer on each end of bore with 
grease holes aligned. 


Press axle rear pivot pin bushing into axle flush 
with bottom of chamfer with grease holes aligned. 


Press front pivot pin inta front axle flush with rear 
face of front pivot. 


Install grease fitting (13, Fig. B) into axle with inlet 
lacing the right-hand side of axle. 


Tighten knee-to-front axle cap screws (25 and 26) 
to standard torque. 


Press knuckle spindle bushings inio knee flush 
with bottom of chamfar. 


60 Miscellaneous Components 
10-8 Front End Assembly 


Adjust wertical spindle end play by adding or re- 
moving shims under steering arms. Arms must tum 
freely, but end play must not exceed 0.030 inch [0.76 
mm]. 


Lubricate bushings (14, 15 and 22 with John Deere 
Multi-Purpose Grease or an equivalent, 


Tighten steering arm-to-spindle cap screw (16) to 
170 Ib-ft [23.5 kg-m]. Strike steering arm hub several 
times with a lad hammer and retighten. 


Remove tie rod clamp screw (5. Fig. 9) and rein- 
stall it so head end is to the front. Tighten to stand- 
ard tonque. 


Install tie rods on steering bell crank and steering 
arms. Be sure thal notched parbon of tie rod is tū- 
ward the outside of tractor. Tighten retaining nuts (2) 
io 55 Ib-ft [7.60 kg-m]. 


Install ball crank on front axle. Bell crank must turn 
ireely but Gearance between bell crank and axle 
must not exceed 0.010 inch [.25 mm]. 


install wheel and bearings on spindle and knuckle 
assembly. Tighten slotted nut ta 35 E-f [5 к-т]. 
Rotate wheel to align bearings and again tighten іс 35 
ib-h [5 kg-m]. Back ой nut 1o nearest shot and inseri 
collar pin. 


NOTE: Back off nut even if siot aligns with hole after 
lightening. 
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Tractor and Loader - JO302 
ТМ-1088 (Пес-ҒВ) 


INSTALLATION 









= ЕЕЕ 
222 ??2 
Seal ae 





T23180 


Fig. 71-Froal Axis іпвізлет) 


Install axle on front support. Secure axle with spe- 
cial cap screw, shim pack, washers, and slotted nut 
(Fig. 11) 


Add or subtract shims from shim pack to give 
specified and play of 0,000 to 0.015 inch [0.00 to 38 
тт! 


Tighten hex. nut to 220 Ib-ft [30.42 kg-m] and ad- 
vance іп the next slot and inseri cotter pin. 


Install drag link on steering bell crank and steering 
arm and tighten to 55 lb-ft [7.8 kg-m1. Advance nut 
io nearest slot and insert cotter pin. 


Install wheel (B, Fig. 10). Tighten hub bolts (9) to 100 
Һ-Н [138 Nm] [14 ка-т!| 


Tracor and Loader = JO302 
ТМ-1088 (Моу-/3) 


Miscellaneous Components 60 
Front End Assembly 10-8 


SOLID FRONT AXLE ASSEMBLY 


GENERAL INFORMATION 


The heavy-duty swept-back front axle mounts on 
the front end support. Swept-back axles give a short- 
er turning radius for sharper turns in close quarters. 


REMOVAL 


Place transmission in park position and attach 
hoist to tractor front end support. 


Remove drag link from steering be! crank and 
steering shaft arm. 


CAUTION: Place a floor jack under the 
axle assembly during removal. 


Remove cotter pin, slotted hex. nut, washers, shen 
pack, and special cap screw from axle assembly. 
Slide axle assembly toward the rear until clear of 


support pivot pins. 


REPAIR 





3—Special Washer (2 used) — S—Axle Assembly 
Алт 10—Grease Fitting (2 used) 
®—Ё тп [4 used) 11—Bushing 
&--Upper Seal (2 used) 12—Bunhing (2 used) 
13—Вей Crank 


14--бпегім Cap Screw 21—Shim (3 sad) 
15--Әресіні Washer (2 used] 22—5nnp Ring 


T&—Piwat Pin 23—Thrüst Bearing (2 used] 
17--бһіт (8 used) z4—Lower Seal (2 used) 
J8—sioftied Hut 25—5pncial Washer (2 wsad) 
19—Caoter Pin 26—Spindia and Knuckin 


Т0--бресізі Washer {2 used) Assembly [2 used) 


Fig. 12-Front Аша, Spun amd Knuckíe Assembiy 


Litho in ULSA. 


60 Miscellaneous Components 
10-10 From End Assembly 


]— 
1 :—A 
| 5 й 
10 m : j lo 15 
A кы" SS 
— Bt B 
Үс — į 
ГЗ1ЕРЕН 
1—Slotied Mut [4 used) &—Clamp {4 weed) 
z—Dust Cover [4 used) T—Innar Ті: Rod End 
i—UOuter Tie Had End (2 used) 
(2 used) &—Lock Washer (4 used) 
4—Cap Screw (4 used] S—Nut (4 weed) 





1--Әреніз! Boll (6 used) 


2—Frant Wheel §—Hub 

a—Hub Cap Tü—inner Bearing Cup 
4—Catter Pin 1i—Inmer Bearing Cone 
5—Siohed Mut 12—0OH Seal 

&—b5pacial Washer i3—Tire Valve 


T—LDutgr Bearing Cone 


Fig. 14-Fronf Wheel Assembly 
(Feguiar Asie) 
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Traci’ and Loader - JD308 
ТМ-1089 (Ман-73| 


Disassembly 


Refer to Figs. 12,13 and 14 during disassembly of 
the front axe, tla rods and front wheels, 


Inspect all parts for wear or damage and repair or 
replace as necessary. 


Assembly 


Press axle front pivot pin into front axle flush with 
rear face of front pivot. 


Press bell crank pivot ріл bushing into axle flush 
with bottom of chamfer on each end of bore, 


Press axle rear pivot pin bushing imio axle flush 
with bottom of chamfer with grease hohes lined up. 


Press lower knuckle spinde bushings into knee 
flush with bottom of chamfer. 


Press upper knuckle spindle bushings 0.31 inch 
[7.87 mm] below finished end of bore. 


Install thrust bearing onto spindle shaft with num- 
bered side of bearing away from knuckle. 


Adjust vertical spendla end play by adding or re- 
moving shims under steering arms. Arms must tum 
freely, but end play must not exceed 0.030 inch [.76 
п]. 


Tighten steering arm attaching cap screw to 170 
ib-ft [23.5 К-т]. Strike steering arm hub several 
times with a lead hammer and retighten. 


Install bell crank оп the axle, and by adding or re- 
moving shims, adjust end play. Bell crank must tum 
freely but end play must not exceed 0.070 inch 
[0.254 mml 


Tractor and Loader = JD302 
ТІМ-1088  (Dec-/8) 


Instàll wheel and bearings on Spindle and knuckle 
assembly, 


Tighten slotted nut іп 35 Ib-ft (5 kg-m) (Fig. 14). 
Rotata wheel to align bearings and again tighten tà 35 
b-t (5 Ед-т). Back off nut to nearest sot and inseri 
cotter ріп, 


NOTE: Back off nut even if slot aligns with hole after 
лели. 
INSTALLATION 


instal axie on iront support. Secure axle 10 front 
pivot pin with special cap screw, shim pack, washers, 
and slotted nut (Fig. 15). 


Add or subiract shims from shim pack to give spac- 
ified end play of 0.000 to 0.015 inch (0.00 ta 0.38 mm). 


Tighten hex. nut to 220 Ш-Н (30.42 kg-m) and ad- 
ance to ihe nexi slot and inseri cotter pin. 


install drag link on steering bell crank and steering 
armas, and tighten to 55 lb-ft (7.60 kg-m). 


Advance nul їо nearest stot and insert cotter pin, 


Install whee! (2, Fig. 14). Tighten bolts (1) to 100 Ib-ft 
(136 Nm) (14 К-т). 
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2222224 — | ns 
7771 









" 


fPRETRS 

1=Нех. Nut &—Front Support 
2—Cotter Pin 5—Fromt Ashe 
3—Shim Pack 


Fig. t5-Fronr Axi inated 


60 Miscellaneous Components Tractor and Loader - JOS302 
10-12 Front End Assembly ТМ-1088  (Dec-/8) 


Litho іп LIE A. 


Tractor and Loader - JD302 
ТМ-1088 (Nov-73) 


Disassembly 
Refer to Fig. 16 during disassembly. 


Inspect steering shaft cover (3) for damage. 
Check bushing [4) in cover for wear. 


Assembly 


Use JD 252 Driver to press bushing (4) Hush with 
outer edge of bushing bore. 


IF necessary, press in new bushing at apposite end 
of steering and yoke shaft (left side of clutch housing 
in knockout plug opening). Bushing must be pressed 
flush to 0.03 inch [0.76 mm] below face of bore. 


Install mew oil seal (11) in left side of clutch hous- 
ing with sealing lips facing botom of Ой seal bore 
chamfer. Use JD252 Driver lor this installation. 


Install plate (8) on yoke and tighten cap screw (7) 
to 8 lb-ft [1.11 kgm]. 


Litha im U.S.A. 


Miscellaneous Companents 60 
Front End Assembly 10-13 


INSTALLATION 


Position steering shaft arm (12) in clutch housing 
and install steering shaft arm. Liberally grease 
splined end ol sigering shaft to prevent damage to 
steering shaft ой seal 


Loosely secure steering shaft arm to «һай with 
washer and cap screw. Install steering shaft cover. 
Tighten arm-to-shalt cap screw to standard iorque. 
Біпке arm with hammer and retighten. 


Install drag link on steering bell crank and steering 
arm and tighten to 55 ip-H [7.8 К-т]. Advance nul 
to nearest siot and insert cotter pin. 


Ей Miscellaneous Components Ттасім and Loader - JDGOS 
10-14 Fron End Assembly TM-1089 (Mov-73) 


Litho im LIS. A. 


Tractor and Loader - Ј0302 Miscellaneous Components 60 


ТМ-1089 (Моу-73) Loader Frame, Boom and Bucket 15-1 
Group 15 


LOADER FRAME, BOOM AND BUCKET 


GENERAL INFORMATION 


The loader frame consists nf a mast and boom as- А bucket level indicator is located om the righi 
sembly and is of welded steel construction. hand bucket cylinder (see Operators Manual). 
The mast attaches to the mounting ігате on ihe Loader hydraulic functions are performed by two 
tractor with eight cap screws. combfal levers. 
The bucket cutting edge is made of high carbon 
Еве. 
REMOVAL 


Stop engine and lower bucket to the ground. Oper- Attach a chain hoist to rear of loader boom. 
ate levers to release hydraulic pressure from loader 
system. Remove cap screws securing mast to mounting 
frame. 
Disconnect battery ground strap. 
With laader supported by chain hoist, back tractor 
Disconnect loader pressure and return lines at the away Tram loader. 
disconnect couplers. Flug fittings and lines to prevent 
dirt entry. Lower masis to the ground, 
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80 — Miscellaneous Components Tractor and Loader = JD302 
15-2 Loader Frame, Boom and Bucket : ТІМ-1088 (Мон-73) 


REPAIR 


Mast and Boom 





S—5-type 
3—Grease Fitting [2 изені) | 7—Pin |4 used) [18 шын!) 13—Lock Washer (B. usad) 
4—Boom 10—Grease Fitting 14—Cap Seram (B used) 
12 шыні} 


Fig. 1-Ман and. Boom 


Refer to Fig. 1 when disassembling and assem- and repair or replace as necessary. 
bling mast and boom. 
Grease fittings (3 and 10) after assembly. 
Inspect all parts for excessive wear or damage 
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Bucket 





Тагазай 


1--Виекм 
2—Cotter Pin [4 used) 


3—Pin (2 used) 
4—Hucheli Cutting Edge 


Fig. 2-Hucked 


Reier to Fig. 2 during disassembly and assembly 
ай bucket parts. 


Inspect all paris for excessive wear or damage and 
гараг or replace as necessary. 


IMPORTANT: Because bucket cutting edges 


are made of high carbon steel, special welding 
techniques are required. 
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Miscelanenus Components 60 
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SPECIAL WELDING INSTRUCTIONS 


А low hydragen (with iron powder) electrode 
(American Welding Society, Series ЕТІН) is recom- 
mended for this type of work. The sizes most easily 
handled in horizontal or ош of flat positions are 
5/32-inch [3.86 mm] and 3/16-inch [4.76 mm] diam- 
eters, 


To obtain maximum strength it is imperative that all 
craters al the terminabon of each weld be filied. Be- 
cause of the cupping action of heavy electrode coal- 
ing it is necessary to drag the electrode lighth or 
hold a very short arc. 


As a second choice, ап E7010 Series Electrode 
can be used іп DC reverse polarity aiter preheating 
ihe cutting edge із approximately 300 degrees F. 
[148,9 degrees C.] Allow the edge to cool slowly. 


IMPORTANT: When repairing a small section of 
the cutting edge, it is necessary to preheat 
around damaged area regardless of the electrode 
used. This will prevent rapid cooling of the edge 
around the weld which could cause the cutting 
edge to become Бе. 


When cutting edge is cracked, cut completely 
through cutting edge, extend cul 12-inch [12.7 mm) 
beyond each end of crack. 


Weld crack from both sides. 
When welding cracks between cutting edge and 


bucket, extend weld at least 1/2-inch [12.7 mm] be- 
yond each end of the crack. 


80 Miscellaneous Componente Tractor and Loader - JD302 
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INSTALLATION 


Attach a chain hoist to rear of boom. Raise boom. Remove chain hoist. Attach loader to mounting 
frames. Tighten сай screws to standard tongue. 
Сагефийү drive tractor into loader, aligning the mast 
wiih mounting frames on tractor. Connect hydraulic lines at disconnect couplers. 
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Tractor and Loader = JD302 Miscellaneous Components 60 
ТМ-1089 (Nowra) | | 3-Point Hitch 20-1 


Group 20 
3-POINT HITCH 


GENERAL INFORMATION 


37—Thrusi Haee (2 utad) 
36—Grease Fitting (3 used) 


4G—Retainang Rang |2 used) 
41—Washer (7 used) 
42—Washer [2 used) 
43—5ргіпир (2 used) 

441— Washer (2 used) 
45—Lock Pim {2 used) 
4Е--НИН бган Tube 
4T—Dran Link Пат (2 used) 
AB8—L.H. Draft Tube 
45—Actoiner [2 used] 
fi—Cotter Pin {2 used) TIIRI 





Fig 1-3-Por! Hich wit Телексорщу Шат Lina 
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60 Miscellaneous Components 
20-2 3-Point Hitch 


The 3-point hitch, aperated by the rockshaft, pro- 
vides a method of attaching а complete lime of rear- 
mounted equipment. The hitch and mounted 
equipment are controlled by the rockshalt сото! 
lever. 


The 3-point hitch is basically a category 2 hitch, 
but is adaptable 10 category 1 implements by install 
ing adapter bushings on the draft links and a pin and 
Bushing in the center link. 
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Tractor and Loader - JD302 
TM-1088 (Nov-73) 
REMOVAL 


Reter to Fig. 1 for removal of the 3-point hitch trom 
the unit. Remove pins (34. 4. 11] from the five st- 
taching points. Lift hitch from the unit. 


REPAIR 
Refer to Fig. 1 for disassembly and assembly. In- 
spect parts for excessive wear and replace as nec- 
essary. 
INSTALLATION 


install 3-poini hitch by reversing removal proce- 
dure, 


Tractor and Loader - #0302 Miscellanacus Components 60 


ТМ-7088  (Dec-78) Spacifications and Special Tools 25-1 
Group 25 


SPECIFICATIONS AND SPECIAL TOOLS 
MANUAL STEERING 
SPECIFICATIONS AND TORQUE VALUES 


1 = Steering wheel hex. nuts 0 b- 

2 [6.91 kg-m] 

WS 2 - Adjuster jam MU. ш... ник: ннн 79 ШЕМ. 

E [10.37 к-г] 

Ж” Ps 

( | М 3 - Lateral pull required to томе 

Е A yoke and shaft side io side........., 15 to 17 Ibs. 

i [6.80 to 7.71 kgl 








ТІРЕЕТЕ 
SPECIAL TOOLS 
Essential Tools Tool Humber Шве 
JD252 Ta install seal in clutch housing. 
РЕ1ЗРПЕЕ 


Fig. 2-JD252 
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ADJUSTABLE FRONT AXLE ASSEMBLY 
SPECIFICATIONS AND TORQUE VALUES 





1 = Vertical spindle end play .............0.030 in. max 
(0,76 mm] 
1 - Ball crank end play... 0.010 іп. max 


желе [.254 mm] 


Fig, Bal Crank End Pisy 
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ADJUSTABLE FRONT AXLE ASSEMBLY 
SPECIFICATIONS AND TORQUE VALUES—Continued 


1 - Axle pivot end piay................0.000 to 0.015 in. 
[0.00 to 0.38 mm] 





ra1*3zN | 


- Axle rear pivot реп bushing... ,Press into 
axie flush with boton of chamier with grease 
holes lined up. 

2 - Bell crank pivot pin bushing............... Press inta 


axle flush with botom of chamfer on each end 
of bore with grease holes lined up. 


3 - Knuckle spindle bushings ................... Press into 
knee flush with bottom of chamfer, 


4 - Axle front pivot ріп..................-. Press into front 
axie flush with rear face of front pivot. 





5 - Axle-to-front support cap screw ..........220 Ib-ft. 
[30.42 kg-m] 


x & - Steering arm-to- qnm s and knuckle 


T21B80085 cap screw .. 0 cech „170 ib-ft. 
Fig. B-Adkietsbe Foni Axe End Piays - [23.50 kg-m] 
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ADJUSTABLE FRONT AXLE ASSEMBLY 
SPECIFICATIONS AND TORQUE VALUES—Continued 


1 - Tie rods-to-steering arms and bell crank 
i 1[—75 spotted пайБ.......................... 55 ib-ft 


ES i 
Т8ІРПІК 


1 - Wheel-tn-knurckle slotted nut. .......... 35 I-h 
(47 Nm) 
(5 kg-m) 

Back nut off to nearest siot. 
2 - Hub bolt torque ...............-..... 100 Ы 
(136 Nm) 
(14 kg-m) 





TESSPEN 


Liho іп LI. E.A. 


Tractor and Loader = JOSUZ Miscellaneous Components 60 
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SOLID FRONT AXLE ASSEMBLY 
SPECIFICATIONS AND TORQUE VALUES 





1 = Vartical spindle end play ........0.030 iñ. max. 
(0.76 mm) 
2 - Ball crank end play......-...... 0.070 in, max. 
(0.254 mm] 
тага ән 
Fig. B-Front Axle Assemhiy End Play 
1 - Axle pivot end play ......... 0.000 10 0.015 in. 


(0.00 ta 0.38 mm) 






ZZZZZZZ 



















[Б 
| 7 ІШ 
SCF ASL LSE AMS 


Fig. 10-Ғтәлі Axio End Play 
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60 Miscallaneous Components 
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SOLID FRONT AXLE ASSEMBLY 
SPECIFICATIONS AND TORQUE VALUES—Continued 


Tractor and Loader - 210302 
TM-10B9  [Dec-78) 


1 = Axle rear pivot ріп bushing... Press into 
' aT) axle flush with bottom of chamfer with grease 
ы holes lined up- 


2 - Вей crank pivot pin bushing............... Press into 
мч ca axle flush with bottom of chamfer on each end 
225 E of bore. 


A ТИР 


3 - Upper knuckle spindie bushing .........Press 0.31 





szid in. [7.87 mm] below finished end of bore. 
n i Te 
(aye 4 - Lower knuckle spindle Bushing .......... Press inta 
5 knee flush with bottom of chamfer, 
29 
Ж 5 - Axle front pivot pin..................... Press inta front 
| axle flush with rear face of front pivot. 
[2 5 6 - Ахје-і0-топі support cap screw.......... 220 Ib-ft. 
= 2 [30.42 kg-m] 
13274343 
7 - Steering arm- рар! and knuckle 
Fig. Ti-Fron Axio. Assemby сар screw. Ar „170 lb-ft. 
7 [23. 50 Ка-ті 
1- Te ee агт and bell crank 
теңі slotted nuts... PRSE „55 ib-ft. 
е Үү, 60 kg-m] 
z -= 
- Б: 
= " 2x ушш 
І a = 
=Й X we жасан E m 
“пә a 
ж 
тымы 8 


Fig i2-Te Fed (Sek Fia Аже) 
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SOLID FRONT AXLE ASSEMBLY 
SPECIFICATIONS AND TORQUE VALUES—Continued 


1 = Wheel-to-knuckle slotted mut........... 35 ib-fi 

@ (47 Nm) 

0% (5 kg-m) 
Back nul off to nearest shot, 

2 = Hub boll tórque ................ ,.. 100 b-h 

(136 Мт) 

(14 Кат) 





Fig. 13-Front Whea (Aaguiar Mustrated) 


SPECIAL TOOLS 
FRONT END ASSEMBLY 


Essential Tools Tool Number Use 
JDG-2K Splitting Sand - Remove Foni end 
support and adjustable front axle 
a&sembhbes. 
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Section 70 
{ CONTENTS OF THIS SECTION 
Page Page 
GROUP 5 - GENERAL INFORMATION - SEVEN GROUP 25 - HYDRAULIC SYSTEM 
BASIC STEPS OF DIAGNOSIS General information ...................... 25-1 
AND TESTING .........-....... 5-2 Diagnosing Malfunctions .................. 25-5 
Testing and Adjuslment .,,. . "TEES b 
GROUP 10 - ENGINE 
General Information .... аз азда eT GROUP 26 - HYDRAULIC SYSTEM 
Diagnosing Malfunctions . ERIS рата 10-3 (ANALYZER) 
Visual Inspection 222... Шака kiaka pka 10-6 General Information ...........-.......... 26-1 
Testing and Adjusiments................., 10-В Pretest іпәресіюпі........................ 256-3 
Operational Test .............-....-----.. 28-3 
GROUP 15 - ELECTRICAL SYSTEM Test and Adjusiment.................-.... 28-8 
General Information „...................-. 151 List of Parts lor Таё!&.................... 28-24 
Visual іпәресісп.............. " ‚ 15-6 
Diagnosing Malfunctions eae apes NT GROUP 30 - MISCELLANEOUS COMPONENTS 
Testing and Adjustment... .. """-— Ea Testing and Adjustment. . DERERTRPEPEE- 1| 
GROUP 20 - POWER TRAIM GROUP 35 - SPECIFICATIONS AND 
General information ..................... 20-1 SPECIAL TOOLS 
Diagnosing Maltunclions ................. 20-7 ізі. ER T A TTT 35-1 
Visual Inspection ........................ 20-8 Electrical бүйетгі......................... 35-8 
Testing and Ай|шёйгпётї&................. 20-10 Po ТЕН; 21.22.44 шө аса 35-11 
Hydraulic System . . poca o geo ИШТ MR 
Hydraulic System (Analyzer). . ONT UE. 35-17 
Miscellaneous Готролегіз............... 35-21 
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Tractor and Loader - JD302 
TM-7T089  (Dec-78) 


Group 5 
GENERAL INFORMATION 


SEVEN BASIC STEPS OF DIAGNOSIS AND TESTING 


To prevent the unnecessary сез of fime and mon- 
ву, use the following seven staps Tor a quick and ac- 
curate method of locating troubles: 


1. Know The Unit 


іп other words, "De your Homework.” Study this 
manual із know how the individual components work 
and what their function is in the over-all system 


Keep up with the latest service information. Read 
and then file in a handy place. information received 
today may have the cause and remedy of a problem 
being encountered. 


2. Ask The Operator 


Question the aperstar as to how the unil acted 
when it staried to fail. Find out what was unusual 
about it. 


Also find out if any do-it-yourself service was per- 
formed (You may find out later that the trouble is 
somewnerea else, Sut you should knew if any compo- 
nemis were lampered with.) 

Ask how the unit is used and when il is serviced. 
Many problems can be traced to poor maintenance 
or abuse. 


3. Operate The Unit 


Get an the unit and operate it. Warm й up and put 
it ihrowgh its paces. Don't completely rely on the op- 
erator's story = check й yourself. 


Are the gauges reading normal? (If not, IE may be 
ihat the component being monitored is not function- 
ing correctly or it may mean thal the gauge is faulty. 


How's Іле performance? Is the action slow, erratic, 
or nil? 


Do the controls feel solid or “spongy”? Do they 
seem to be "sticking? 


Smell anything? Any signs of smoke? 


Hearing any lunny sounds? Where? At what speeds 
or during what cycles? 


Litho іп C. 3.4, 


4. Inspect The Unit 


Get off the unit and make a visual check. Lise your 
eyes. ears, and nose іп spot апу signs of trouble. 


Look clasely а! the components, Inspect far 
cracked welds, loose tie bolts, damaged linkages, 
worn or broken lines, etc. 


During the inspection, make а note of all the trow- 
ble signa. 
5. List The Possible Causes 


With the information abtained during steps 1 
through 4, make a list of the possible causes. 


What were the signs you found while inspecting 
tha unit? What is the most likely cause? 
6. Reach A Conclusion 


Look aver the list af possible causes and decide 
which are most likely and which are easiest іп verity. 

"Diagnasing Malfunctions” given in the following 
groups will be a helpful guide. 


Reach your decision on the leading causes and 
plan to check them first. 


7. Test Your Conclusion 


Before repairing components in the system, test 
your conclusions із make sure they are Coreg. 


Some ol the possible causes can be verified with- 
aut further testing. Check these possibilities first. 

Tesis will soon narrow the remaining list of possible 
causes and soon the actual source of trouble will be 
pinpointed. 


Wilh tha trouble accurately located, й is now a 
simple matter to remove and repair the component al 
fault. 


Tractor and Loader - 0302 
TM-1088 i (Nov- 73) 


System Testing 70 
Engine 10-1 


Group 10 
ENGINE 


GENERAL INFORMATION 


Basic Engine 


The JD302 Tractor and Loader has either a 3 cyl- 
inder 164 cubic inch [2667.5 стт] gasoline engine ar 
а 3 cylinder 164 cubic inch [2667.5 cm'] diesel en- 
gine. 


Both engines are valve-in-head vertical in-line four 
cycle engines. Both engines consist of а lubricatinn 
system, cooling system, fuel system and air intake 
system. 


Engine Lubrication System 





Litho in U.S.A. 


The components of the lubrication system are the 
of filter and a gear driven positive displacement oil 
pump and an engine oil pressure regulating valve 
(Fig. 1). 


The ail pump draws lubricant from the oil pan 
through a system of gears and sends it through an 
internal passage іп the engine oil filter. 


The oil filter is a spin-on replaceable element. It 
removes contaminants from the engine ail. From the 
filter the oil goes through the main gallery to the oil 
pressure regulating valve. 


Тһе ail pressure regulating valve ін used іп main- 
tain and regulate engine oil pressure. 


After ой flows past the regulating valve it flows into 
ой gallerys and is dispensed to lubricate the internal 
moving parts of Ehe engine. 


Engine Cooling System 


The components of the cooling system are the га- 
diatar, water pump and tan, and thermostat and 
housing (Fig. 2). 


The radiator is equipped with а pressure cap which 
acis as a relief valve fo keep pressure at a specified 
level in the system 


The water pump draws coolant from the radiator 
and sends it info the main coolant gallery. Coolant 
from the gallery circulates through the engine to coal 
ihe block, cylinder liners, and head and then flows 
into the water manifold into the thermostat housing. 


71 | System Testing 
10-2 Engine 





1—Hypasa Line 
z—Thermaostat Housing 


j—Water Pump 
a--Fadiator 


Fui. 2Gocing System 


if the thermostats are closed (as during engine 
warm-up) the coolant is sent directly to the water 
pump for recirculation and bypasses the radiator. 
This allows a faster and more uniform warm-up. 


Fuel System 
Diesel 
The components of the diesel fuel system are the 


fuel tank, fuel supply pump, the fuel filler, the fuel Iin- 
jeclion pump and the fuel injection nozzles. 


The fuel tank has a small finger-shaped filter and a 
fuel shut-off valve located in the Бойся of the tank. 


The іше! supply pump operates off a cam lobe of 
ihe camshaft. Н draws fuel from the tank and delivers 
it to the fuel injection pump through the fuel filter. 


Liha in UEA. 


Tractor amd Loader - 40302 
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The filter removes. impurities Tram the іше! before И 
enters the injection purnp. 


The injection pump pressurizes Ihe fuel and sends 
it through high-pressure lines to the inpsctian nozzles. 


The injection nazzles open when the fuel reaches 
a вребіһей level and inject the Іше? into the combis- 
ton chambers. 


Gasoline 


The components of the gasoline fuel system are 
the fuel tank, the fuel supply pump, the fuel filter, the 
carburetor and the governor. 


The fuel supply pump draws fuel from tne tank and 
delivers it to the carburetor through the fuel filter. 


The fuel fitter removes impurities from the gasoline 
before if enters ihe carburetor, 


The carburetor breaks up the fuel into a spray and 
combines it with air fram the air cleaner. The fuel air 
mixture goes into the intake manifold into the com- 
buston chamber. 


The carburetor is regulated by the govemor. The 
governor uses a system weights and linkages to con- 
trol the amount of fuel and alr supplied to the engine. 


Air Intake System 


The components of the air intake system are the 
аг cleaner and the intake manifald. 


Air enters the air cleaner. The two air Gleaner el- 
ements remove impurities from the ambient air. 


От diesel unita the air then enters the intake mani- 
fold which delivers it іп the combustion chambers. 


On gasoline engines the filtered air enters ihe car- 
buretor where it is combined with vaporized gasoline 
before it enters ihe intake manifold. 


Speed Control Linkage 


The speed control linkage consist of the hand and 
foot thratties and various linkages which are connect- 
ed to the governor on gasoline engines and the in- 
jection pump on diese! engines. Through common 
movement of the throtties and linkages speed control 
is maintained. 


Tractor and Leader = .Л302 System Testing ТО 
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DIAGNOSING MALFUNCTIONS 


Engine Will Not Start or Engine Misses 
Starting Hard Basic Engine Malfunction 


Fuel System Malfunction 
Fuel Tank empty 
Improper type of fuel 
Foreign material іп fuel 
Fuel fines cogged or restricted 
Air leak on suction side of fuel system 
Fuel transler pump malfunction 
Fuel fitter restricted (diesel) 
Restricted air intake system 
Faulty injection pump (diesel) 
Faulty injection nozzles (diesel) 
Water, dirt, or air in fuel system 
Carburetor malfunction (gasoline) 
Electrical System Maltuncbon 
Coroded or loose battery cables 
Weak or dead battery 
Cranking speed Ino slow 


Uneven Running or Frequent 
Stalling 


Basic Engine Malfumetion 
Improper valve clearance 
Cylinder head gasket leaking 
Valves sicing or burned 
Worn or broken compression rings 
Low compression 
Incorrect timing 
Dirty air intake system 
Exhaust system restricted 
Engine overheating 
Fuel System Malfunction 
improper type of fuel 
Air leak on suction side of fuel system 
Fuel line clogged or restricted 
Fuel transfer pump malfunction 
Fuel fitter restricted. (diesel) 
Faulty injection pump (diesel) 
Faully injection nozzles (diesel) 
Water, dirt, or air in fuel system 
injection nozzle leak-of lines clogged 
(diesel) 
Injection pump or distributor out of time 
Exhaust system restricted 
improper carburetor setting (gasoline) 
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Weak valve springs 

incorrect valve clearance 

Burned, warped, pitted or sticking valves 
Low compression 

Worn camshart lobes 

Engine overheating 


Fuel System Malfunction 


Water, alr or dirt іп fuel 

Faulty injection nozzles (diesel) 

Faulty injection pump (diesel) 

Faulty transfer pump 

Detonation 

Mixture of gasoline and diesel fuels 
Carburetor out of adjustment (gasoline) 


Lack of power 
Basic Engine Malfunction 


Blown cylinder head gasket 
Wom camshaft lobes 


Dirty air intake system 
Incorrect timing 
Engine overheating 


Fuel System Malfunction 


improper type of fuel 

Air leak on suction side of fuel system 
Fuel line clogaged or restricted 

Fuel transier pump malfunction 

Speed control linkage not adjusted property 
Fuel filter rasiricted (дебе 

Fuel injection pump malfunction (diesel) 
Fuel injecbon mozzie faulty (diesel) 
Water, dirt or air in іше! system 


Injection nozze leak-off line clogged (diesel) 


Injection pump or distributor out of бте 
Clogged manifold system 
Carburetor adjusted too bean (gasoline) 
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10-4 Engine TM-1089  (Mov-73) 


‘Defective mutfler 
Dirty air intake sysiem 
Fuel System Maltunction 
improper grade of fuel 
Excessive fuel delivery 
Faulty injection nozzles (diesel) 
Injection nozzle leak-off line clogged (diesel) 
Injection pump out of time (diesel) 


White Exhaust Smoke 


Basic Engine Malfunction 
Low compression 
Fuel System Maltunction 
Faulty injection nozzle (diesel) 
Improper fuel 
injection pump out of time (diesel) 
Improper carburetor adjustment (gasoline) 


Slow Acceleration 


Fuel System Malfunction 
Faulty injection nozzle (diesel) 
improper fuel 
Faulty carburetor (gasoline) 





Litho in U.S.A, 


Engine Backfires 


Fuel System Malfunction 
Faulty carburetor (gasolina) 

Electrica! System Malfunction 
Faulty ignition system 


Detonation 


Fuel System Malfumection 
Injection pump aut of time (diesel) 
Faulty injection mazzles (diesel) 


Abnormal Engine Моіве 


Basic Engine Malfunction 
Excessive valve clearance 
Worn cam followers 
Bent push rods 
Worn rocker arm shafts 
Worn main of connecting rod bearings 
Foreign material in combustion chamber 
Worn piston pin bushings and pins 
Scored piston 
Incorrect engine timing 
Excessive crankshall endplay 
Loose main bearing caps 
Worn timing gears 
Worn oi pump gears 
Broken oil pump shaft 
Lew engine ail level 
Camshaft all pump gear worn or broken 
Gears worn or broken 


Tractor and Loader - „2302 
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Excessive Oil Consumption 
Basic Engine Malfunction 
Restricted crankease breather 
Wom valve guides or valve stems 
Piston rings worn or broken 
‘Scored liners or pistons 
Excessive ring groove wear in piston 
Rings sticking in grooves of piston 
OW return slots іп piston dogged 
Insufficient piston ring tension 
Piston ring gaps nol staggered 
Excessive main ar connecting rod bearing 
clearance 
Wom crankshaft thrust bearing (misaligned 
piston and rod) 
Front ar rear crankshaft seal faulty 
Crankcase oil too thin (wrong viscosity) 
Chl level foo high 
Restricted air intake system 


Low Oil Pressure 


Basic Engine Problem 
Excessive main and connecting гой bearing 
clearance 
Low oil devel 
Leakage al internal oil passages 
Faulty oil pump 
Improper regulating valve adjustment 
improper oil (wrong viscosity) 
Defective oil pressure indicator light 


High Ой Pressure 


Basic Engine Problem 
Stuck regulating valve 
Regulating valve spring worn or broken 
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Engine Overheats 


Basic Engine Malfunction 
Defective head gasket 
incorrect engine timing 
Low coolant level 
Radiator dirty or plugged 
Loose or broken fan belt 
Faulty thermostats 
Cooling system limed up 
Defective radiator pressure cap 
Faulty water pump 
Scored piston 
Air in coolant 
Engine overloaded 
Crankcase oil level low 

Fuel System Malfunction 
improper fuel 
Excessive fuel delivery 
Improper injection pump timing (diesel) 
Carburetor faoutty (gasoline) 


Water Pump Leaks 


Basic Engine Malfunction 
Warn seal and/or shaft in water pump 
Wom or broken walter pump gasket 
Water pump damaged 
Water pump impeller broken 


Engine Runs Cold 


Basic Engine Problem 
Faulty thermostats 
Defective temperature gauge 
Water Pump Making Noise 
Basic Engine Malfunction 
Worn water pump shaft 
Water pump impeller broken 
Bent or broken fan Бізде 


Loose fan belt 
Fan hitting 


Oil in Coolant or Coolant in 
Crankcase 


Basic Engine Malfunction 
Leaking head gasket 
Cylinder liner packings leaking 
Cylinder block water jacket cracked 
Cylinder liner cracked 
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VISUAL INSPECTION 


By visually inspecting the engine before you tune 
i, you can leam а lot about its general condition. 


For example, if the engine has been using too 
much ail, this often means an external oll leak. H the 
engine overheats, look for leaks іп the cooling sys- 
tem. 


Oil and Water Leakage 


Look for water leaks at the radiator, water pump, 
hoses around cylinder head gasket and water mani- 
told. 


Check coolant for proper level and examine visible 
portion inside top of radiator for evidence of rust or 
Scale. 


Check crankcase of level and for coolant in oil. 


Look for oil leaks at the oll pan, drain plugs and 
gaskets. 
Hoses 


Inspect upper and bower radiator hoses and by- 
pass nose for hardening or cracking, and sofiening 
and swelling. Examine hoses at least twice a year for 
possible replacement and tightening. 

Radiator 


Inspeci the radiator for bent fins, kinks, dents, frac- 
tured seams, and tubes for cracks. 


Fan 


The only service on the fan is to be certain the fan 
blades are straight and are far enough from the ra- 
distor so they do not strike the соге, 


Bent blades reduce the efficiency of the cooling 
system and throw the fan out of balance. 


Fan Belt 


The fan belt should be пейһег too tight nor tno 
сю. 
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A belt which is too tight puts extra load пп the fan 
bearings and shortens the life of the bearings as well 
as the бей. 


А belt which is too loose allows slippage and low- 
ers the fan speed, causes excessive belt wear and 
leads ір overheating of ihe cooling sysiem. 


The condition of the belts and their tension should 
be checked periodically, Adjust fan bell tension as 
shown in “Testing and Adjustments" in this group. 


Fuel Tank 
Check all seams and connections for fuel leakage 


Fuel Filter (Diesel) 


Check all connections. Check sediment bowl daily 
for deposits and drain if necessary. Replace filter al- 
amenis as required. 


Fuel Supply Pump 


Check fuel inet and outlet connections for leaking 
fuel, 


On diesel engines be sure the primer level is in its 
farihast downward positon. 


Fuel Injection Pump (Diesel) 


CAUTION: Escaping diesel fuel under 

pressure can have sufficient force to pen- 

etrate the skin causing serious personal injury. 

Fuel escaping from a very small opening can 

be almost invisible. Use a piece of cardboard or 

wood, rather than a hand, to hold near connec- 
tione to check for fuel leaks. 

If injured by escaping fuel, see a doctor at 
once. Serious infection or reaction can develop if 
proper medical treatment is not administered at 
once. 


Check fuel inlet and outlet connections and hagh 
pressure fuel supply connections. If any of the lines 
are twisted. kinked or broken, repair or replace as 
necessary. 


Tractor апа Loader - JD302 
TM-1089 (Aug-78) 


Fuel Injection Nozzles (Diesel) 


CAUTION: Escaping diesel fuel under 

pressure can have sufficient force to pen- 

girate the skin causing serious personal injury. 

Fuel escaping from a very small opening can 

be almost invisible. Use a plece of cardboard or 

wood, rather than a hand, іп hold near connec- 
tions to check for fuel leaks. 

If injured by escaping fuel, see a doctor at 
once. Serious infection or reaction can develop if 
proper medical treatment is not administered at 
once. 


Check each delivery and leak-off line. Repair or 
replace lines if necessary. 


Carburetor (Gasoline) 


Check fuel line into carburetor for leaks. Check alr 
inlet for Gght seal. 


Carburetor to intake manifold connection must be 
light. 
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Governor 


Check governor linkage for loose, twisted or bent 
conditions. 


Air Cleaner 


Check ай air intake and authet connections to be 
sure they are fight. Chack level of dirt in pre-cleaner 
and empty if necessary. Check air restriction indita- 
tor daily. Clean element when indicator shows red 
with engine shui aff, or when excessive smoke or 
loss of power is noted. 


Replace air cleaner elements every 1000 hours, 


Manifolds 
Check ай connections and gaskets, 


| 
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TESTING AND ADJUSTMENT 


Basic Engine 
Compression Pressure Test 


1 - Clean the engine thoroughly, preferably by 
steam cleaning. 


2 = Warm the engine to operating temperature, 


З - When engine has reached operating tempera- 
ture, шіп ignition switth ef. 


Diesal 


Disconnect the electrical solenoid shut-off wire 
from the injection pump. This will keap the injection 
pump from pumping fuel under high pressure to the 
nozzle durmg the jest. 


CAUTION: The above step is important 

because fuel under high pressure from 
the injection will have sufficient force to penetr- 
ate skin. Do not, at any time, while the engine is 
cranking, place hands or arms іп front of the Im- 
jection nozzles. 


Remove all three injection nozzles and seal gas- 
kets from the head [see Seclion 20). 


Clean the injection bares. Blow loose carbon nut 
wiih compressed air. 


Install a D-14550 BA Compression Gauge Adapter 
іп bore to be tested. A new seal gasket should be 
inserted belpre the adapter is installed. 


Connect D-14547 ВА Compression Gauge to the 
Bdapter, 


Crank engine at approximately 200 rpm with the 
starting motor 
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Fig. 3-Doese! Compression Test Hook-Up 


Observe the pressure raadimg on the compression 
gauge. The reading should be 300 psi [21.09 
kg/cm'] for diesel, 


Gasoline 
Cksconnect the lead wire to the carburelor electri- 


са! shut-off. Thes will prevent the carburetor from va- 
porizing and delivering any fuel, 


CAUTION: Never permit fire, live sparks 
or smoking in the area when testing the 


Remove al! three spark plugs from the head (see 
Sechon 40). 
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Clean plug bores. Bow loose carbon out with com- Engine Lubrication System 


pressed gir. Checking Engine Oil Pressure 
Install engine compeession tester in bore to be Engine oil pressure should be checked before and 
testen. after а major overhaul or anytime И is necessary to 


А remove (Һе oi pump. 
Crank engine wilh the starting motor and the throl- 
lle wide open. 





Fm. 5-Dheckn Ernane (А Pressure 





To check ail pressure, remove oil pressure indica- 
Fig. 4-GasoWne Compression Tes! Hook-up lor switch from engine. Connect an oil pressure 
gauge as shown in Fig. 5, 
Übserve the pressure reading an the compression 
gauge, The reading should be 120 psi [8.44 kg/cm] With engine at normal operating température and 
for gasoline. running at 2500 rpm, oil pressure reading should be 50 
+ 15 psi [3.52 = 1.05 Кост, 
Test each cy&nder on both diesel and gasoline 
several timeas Іп be sure readings are accurate. 


Remove gauge and install injection nozzles (see 
Group 25, Section 20) or spark plugs (see Section 40) 
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Adjusting Engine Oll Pressure 


Under normal conditions, there should be no need 
to adjust engine oil pressure. 


Н an adjustment is necessary, use the following 
procedure: 


To increase pressure, with a large aluminum washer 
under the head of the regulating valve plug, insert 
small shims in the counterbore of the plug (total not to 
exceed four) until oil pressure of 50 + 15 psi [3.52 + 
1.05 Кост] at 180^ to 220"F [B2.2^ to 104 4"C] is 
:eachad. 


Тї ИЙ 





A—Hiegulstimg Spring 
5—hRegulating Valve 
3—Adjusting Shim (if used) 


Fig, OW Pressure Figgulahng Valve Assembly 


To decrease pressure, remove any adjusting shims 
from counterbore of valve plug. To further decrease 
pressure, add a second large aluminum washer un- 
der head of plug. 
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Engine Cooling System 


Since efficient operation of pressure cooling de- 
pends on a system thal is free from leaks, the entire 
cooling sysiem should be tested prior ір servicing. 


Checking Radiator for Leaks 


Install a pressure tester on the radiator according to 
the manufacturer's instructions. 





Fig. 7-Tesling Робот 


With the tester installed, carefully inspect the ra- 
dialo, water pump, hoses, drain cocks, and cylinder 
block for leakage. 


Mark all leaks plainly tc help locate them when 
repairing. 


If you cannot find any leads but leaking persists, 
remove the radiator and test as described im Section 
20, Group 20. 


For additional information or testing and 

FES | maintaining the cooling system refer to 

m “Cooling System" in FOS Manual - Em- 
gines, 
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Fan Belt Tension Adjustment 


X o 


T1—Biett Tena Gauge 2 —АПегпаіог Bracket 


Fig. B-Chackng Fam Gall Termin 


Adjust fan belt tansion by loosening the alternator 
bracket and adjusting cap screws and apply бшім 
pressure to the front alternator frame to determine if 
the fan belts are adjusted propery, apply approxi- 
malely 20 pounds (8.072 kg) of force on the belt with 
the thumb about midway between the pulleys. The belt 
deflection should be 0.75 inch (19.05 mim). 


More consistent belt enson will result and the belts 
will last longer if the tension is set with а һай tension 
gauge. When à bell tensor gauge is used, the initial 
reading should be 100 {п 110 pounds (45.4 to 489 КП) 
sirand tensions. After three minutes of operation re 
check ihe bell tension. The gauge should read a min- 
imum of BO pounds 126,28 ka) strand tension 
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Fuel System 


CAUTION: Live sparks, smoking or fire of 
any nature should not be permitted when 
testing the fuel system. 


Fuel &upply Pump Vacuum Test 


Tee à D-050225T Water Vacuum gauge at the inlel 
to the fuel supply pump. 


Start the engine. Let A run at low idle and observe 
the gauge, the reading on the gauge should be 2 0 to 
2.5 inches (50.8 to 63.5 mm) of water. 





Fig. Fue! Supply Pump Vacuum Test 


The pump can also be tested by teeing a low pres- 
sure gauge between the pump and ihe fuel filler (die- 
521) ar carburetor (gasoline). The pressure should be 2 
io 2,5 psi (0,14 ta 0.17 Кочот 
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Governor Linkage Adjustment 
(Gasoline) 





Fig. TÜ-Güawermor Linkage 


Move the governor control lever and shaft assem- 
bly forward as far as possible. Move the carburetor 
throttle lever ta the wide open position 


Install the throttle rod on the governor lever and 
adjust ane tum short 


Install speed control spring in hole an top flange of 
governor lever, Connect spring to counterbalance 
arii. 


Far carburetor adjustment when mstalled бп 
the engine reler to FOS Manual - ЕМ- 
GINES. “Gasoline Fuel Systems." 
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Adjusting Injection Pump Cam Advance 
(Diesel) 

1 - Be sure injection pump із static timed іп en- 
gine (see Group 15, Section 20). 


2 - Remove timing hole cover and install timing 
window |.Л3259-13366). 


Note the locaton of the cam timing line. Due ta 
slight variations in windows and hole locations, cam 
line may not be exactly behind window line. Adjust 
timing window to get best possible Bine up. 





1— Timing Window 
2—Lock Mut 


3—Advance Trimmer Screw 


Fig. Tf-ddjusting Cam Advance 
3 - Bring engine іс operating temperature, 


4 - Check cam advance according із following 
specifications: 


JDB331AL2406 
Advance at 1300 rpm (no ое)... аала 4" 


NOTE: Marks on timing window are two pump dè- 
grees apart. 


Tractor and Loader - .Л0302 


System Testing 70 


TM-1089 (Nov-73) i Engine 10-13 


5 = [f cam advance must be adjusted loosen lock 
nut and turn advance Trimmer Screw. 


Tum screw in (clockwise) to retard timing: tum 
screw out (counterclockwise) to advance timing. 
r 
Б = Secure trimmer screw with lock nut and install 
seal cap. 


T = Remove timing window and install timing hole 
Cover. 


Speed Control Linkage 


Refer to Figures 12 and 13 for disassembly repair 
and assembly of hand and foot linkages, 


inspect linkage parts for broken or cracked rods 
and arms. Check for binding, looseness or any con- 
dition that might cause poor engine performance. 


When installing speed control arm (22, Fig. 12) 
check that spring pen (10) protrudes approximately 
1/18 inch [1.5875 mm] on each side. 





Repair 
ғ › e 
8 
L „к wale ше 
T25521K жұ IEEE 
1—Knob 8—Speed Control Shaft Arm 17—Coter Pin (2 used) 
2—Lever 10—Spring Pin i&—Clevis Pin 
3—Bushing (2 used) 1i—Hut 15—5pring Pin 
4—Speed Control Lever Disk [2 used) 12— Siow Ийе Stop Screw 20—Locking Cap 
S—Groave Pin (2 used) 13—Sipring 21—Bushing (2 used) 
Б--Ғасігнҙ (2 used) 14--бренні Contra! Rad 22—5pnaed Control Arm 
T—Washer 15—5pesd Control Shaft 23—Speed Control Несі 
a—Siop 16— аваг [2 used) 2й—Евзї Ше Sop Screw 
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With speed control rad (Fig, 13) disconnected Iram 
ihe injection pump throttle lever, rum engine and го- 
fate pump throttle lever to rear until їй touches siop. 
Engine speed should be at fæst idle (2550 mm). it 
пої, adjust pump last-idée stop screw to coreci 


Lightly rotate pump throttle lever forward to slow- 
idle position. Engene speed showd be a slow-idie 
(&DD rnm). H mot, adjust at slow-idle stop screw, 


Speed Control Adjustments 
(Linkage) 


Make all speed control adjustments in the exact 
order given. Be sure engine ig warmed up before 
making speed adjistments. Atach a master tachom- 
eter toG check engine speads. 





1—5pacer §—Speed Conirel Duter 

2--Ріп Arm Gasoline 

3--Ғаке iü—Lockimg Сар i 

а—Мш 11—Catter Pin 1. Adjust carburetor-lo-governor throttle red one 
5—Accoelerator Но 12—Washer (2 used] tum short when governor lever and carburetor throl- 
6— Зеби Spring a tle are both in the wide open position 

T—Epesd Control Shaft Anm —Td—Washar 

B—hHetaiminmg Ring 15—Arcelerainr Pedal 


2. With peed control rod disconnacted fram gav- 
Fy, T3-Foot Throne Linkage ernor lever, move governor lever to the extreme for- 
ward positon 


Speed Control Adjustments 
(Injection Pump) 


Diesel 








JE 
ET 


i—Speed Control Red 3—Fasi-ldle Stop Screw 
2—Throtie Lever 4—Show-ile Stop Screw 


1—Speed Control Lever 3—Fast-idie Siop Беген 
Fi f4-inechon Pump Айһмайтапік 2—Siow-ldie Stop Бегет 


Fig. !5-(xascüne Speed Contr Acjusimenis 
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3. Rotate speed control lever (1, Fi. 15) counter- 
clockwise until speed control rod end is 1/8-inch 
(3.175 mm) dislance past the governor lever attaching 
hole. Position siow-idle stop screw (2, Fig. 15) against 
dash and lock with nul. Connect speed control rad to 
governor lever. Lever will now be slightly preloaded. 
Engine speed should be at slow idle (600 rpm). HT not. 
adjust carburetor idle adjusting screw for correct idie. 


4. Turn speed contro! lever clockwise to obtain 
fast idle [2680 rpm). Position fast-idle stop screw 
head (3, Fig. 15) against dash and lock with jam пш 
(Fig. 15) 


5. Adjust pedal іпкаце to obtain 2800 rpm when 
pedal is against foot rest. 


Б. Place traciox under load and readjust carburetor 
load needie as necessary, |f engine backfires as 
clutch is engaged, open the needle slightly. If. black 
smoke comes сай of the muffler, close the load nes- 
die singhtly. И carburetor cannot be properly adjusted, 
Clean and overhaul it as covered in Group 25, Sec- 
tion 20. 


Diesel 
1. Disconnect speed control rod from injection 


pump lever and adjust pump fast and slow idle lo 
specifications as follows: 


2, Disconnect speed control rod |14, Fig. 12) tram 
injection pump arm. 


3. Run engine and rotate pump throttle arm until 
fast-idie slop screw (1, Fig. 16) contacts Ив stop. 
Engine speed should be at 2650 x 25 mm fast idle. Н 
not, adjust fasi-idle stop screw to соггесі, Lack straw 
with sealing wire. 


4, Lightly rotate pump throttle arm to slow-idle põ- 
sition. Engine speed should be al 825 + 25 rpm slow 
idle. Н not, adjust slow-idle stop screw (2, Fig. 16) to 
pomeni, 
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Та-Ғаві-ийе Stop Screw Ze-5kwsbdie Stop Screw 


Fig. fG-Desei Speed Contro! Adjustments 


5. Connect speed control rod to injection pump 
апт, Aotate speed control lawer (T, Fig. 15) counter- 
clockwise until pump arm is preloaded to 1/4 inch 
[6.35 mm] against its stop. Position slow-idle stop 
screw head (2) against dash and lock with jam nut. 


6. Move speed control lever clockwise unlil fast- 
idie із reached. Position fast-idle stop screw head 
against dash and secure with lock nul 


Т. Adjust foot throttle rod (5, Fig. 13) so that pump 
lever Із preloaded 1/4 Inch when engine is running at 
2800 rpm. 
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Air Intake System Testing Air Restriction Indicator 
intake Manifold Vacuum Test (Gasoline) Remove left side grille from unit. Remove air re- 


sinction indicator. 


Remove pipe plug fram intake manifold above car- 
burelor. 





TE 
“ 





ham Er Fig. !B8-Chwecking Air Hasfricfion Indicador 


Pig. f7-Chacking intake Marnie! Vacuum install a "T^ fitting into restriction indicator, Install 
restriction indicator on one end сі "T" and D-050225T 


install a mercury vacuum ga to intake manifold. 
үг аре D mage dhs Water Vacuum Gauge on other end 


Hun engine at 2650 = 25 mm high idle. The gauge 
should read 15 10 20 inches (381 to 508 mm) of 


mercury. Start the engine and slowly cover air intake pipe. 


Observe reading on water vacuum gauge. Restriction 
indicator should show red when water vacuum gauge 
reads 14 10 25 inches (355. B 10 635 mm) 01 water on 
diesel and gas engines, 


Shut nff engine and remove gauge. Apply perma- 
lex to threads of pipe and reinstall in intake manifold. 


Remove waler vacuum gauge, restriction indicator 
and "T" fitting. Install indicator and side grille. 
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GENERAL INFORMATION 


This group contains trouble shooting tips, wiring 
diagrams and test specifications necessary to locate 
trouble in the system. By following the tests аз given, 
the faulty component may Бе locaied and removed 
lor further testing, repair, or replacement. 


Tesis and service instructions for System compo- 
nents when removed from the unit, are provided іп 
Section 30. 


A 12-voll negative system is used to supply the 
elecincalhy operated components of this unit. Current 
is supplied by one 12-volt battery or two 12-volt bal- 
leries connected in parallel for cranking the engine 
and operating the accessories when the engine is 
mot runnang. 


The electrical system is a combination of five elec- 
tric стем: the charging circuit, the starting circuit, 
the ignition circuit, the light circuit, and Ihe accessory 
circu. 


Batteries 


The batteries are the heart of the electrical system. 
During operation, the siorage batteries function as аг 
electrochemical device ісе converting chemical ener- 
gy into electrical energy required for cranking the en- 
gine ог operating ihe accessories when the engine is 
shutdown. 


The batteries do not actually store electricity as is 
pommoanly believed, bul they do convert electricity in- 
ta chemical energy which is stored until the batteries 
are converted to an external circuit, at which time the 
chemical energy & transformed back into electrical 
energy and current flows through the circu, 


For good operation, the batteries must do three 
jobs: 


1. Supply current for starting the engine, 


2. Supply current when ihe demand exceeds the 
output af ihe charging system. 


3. Stabilize the voltage in the system during oper- 
aban. 
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ELECTRICAL SYSTEM 
Starting Circuit 


The starting circult consists of the batteries, start- 
ing motor with solenoid switch, start-safety switch. 
key вте and connecting wires. 





1—5hiM Lewer T—Battery Termanal 
2—Plunger Motor Terminal 
3—Solenoid 9--ВаНегу Positive Cable 


Fig. 1-So¥endud Circuil 


When the key switch is tumed to the "start" posi- 
tion ihe battery current flows inte the hald- winding 
and also to the armature eos through the pull-im and 
field windings, and brushes. 


Then the solenoid plunger is pulled іп by means of 
magnetic pull produced by pull-im and hold-in wind- 
ings, and averrunnsing clutch is pushed out on Thi ar- 
mature shaft by the drive lever to engage the pinion 
wilh the flywheel ring gear. Ai this lime, the pinion is 
partially engaged with the ring gear before the соп- 
tact plate closes between the contacts. 
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When the contacts are fully closed, a huge battery 
current flows directly into field windings and to the 
armature coils through the contact plate, and ener- 
gizes ihe armature to spin creating а large torque. 
This pushes the chutch pinion further to engage com 
pletely with the ring gear. As the armature rotates, 
the overunning clutch also rotates, and the rollers 
between the clutch shell and pinion collar are moved 
into the патомет portion of the notches in the shell. 
This action locks the pinion to the armature shaft and 
permits the transfer of torque to the pinion for engine 
cranking. 


Once the solenoid switch plunger is pulled іп, less 
magnetism is needed to hold Hin. Thus the pull-in 
winding is shorted with the contact plate, and only 
the hold-in winding operates to hold the plunger in 
place as long as the key switch remains closed. 


Once the engine has started, the flywheel gear will 
lend to drive the armature through the pinion faster 
than the armature is running. The pinion, rotating 
fasier than the clutch shell, turns the rollers back inig 
ihe larger portion of the notches against spring len- 
sion. This permits the rollers to unlock and tum freely 
so thet the pinion will overrun the clutch shell but not 
drive tha armature. 


With the key switch released after engine starting 
{Һе current flows from the contact plate to beth the 
pull-in and hold-in windings in the same direction, As 
these windings are wound іп have their magnetic 
fields act in opposite directions so that they cancel 
each other, The plunger returns to the rest position 
by means of the retur spring, demeshing the pinion 
from fhe flywheel 


|For additional information on starting cir- 
culls, refer ір “Starting Circuits” in FOS 
Manual - ELECTRICAL SYSTEMS. 





Charging Circuit 
For information on fundamentals of an af- 
Fes fiernator charging circuit, refer to “Charging 
Circuits” in FOS Manual - ELECTRIGAL 

Ө SYSTEMS. 


The alternator is an electric generator thal pro- 
duces alternating current. An alternator has a high 
curreni output at low speeds. 
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іп ап alternator, Ihe magnetic field of the rotor is 
moved across stationary conductors im the stator, 
This permits permanent connection between the sta- 
tor windings and the output terminal, Slip rings are 
used ір transmit the field current to the rotor field 
winding. 


The alternator produces power in the form of three 
phase alternating current and voltage. The allernal- 
ing current is rectified to direct current by a three 
phase full wave rectifier cwecuil using six silicon recti- 
fier diodes. Since the diode will pass current in only 
one direction (from alternator to battery or load), the 
alternator does not require the use of a cutout relay. 





TJIISBSBN 


1—Siatar 
2—hsgulmior Terminal 
3—1Isolation Diode 
4--Гийрый Terminal 


Fg. 2-ADemafor Circa 


The entire DC output of the system passes 
through the isolation diode. This provides the system 
with several distinct advantages. It prevents the bat- 
tery fram discharging through the regulator and alier- 
nator field without the use of relays or switches. 
Ebecirically, ihe indicator lamp is connected across 
the isolation diode, When the system is operating 
properly, the alternator ouipul voltage is very nearly 
the same as the battery voltage. This means that the 
voltage potential across the isolation diode is low and 
the indicator lamp shows that the alternator is charg- 
ing. 
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The alternator output current is controlled by the 
current flow through the field сой (rotor). The amount 
of current required is determined and controlled by 
the regulator, Since there is very ЕШе residual mag- 
пейт іп the alletnalor, il Іс necessary із supply a 
amall amount of excitation current to the Педа [rotor] 
to start the process of currenti generation. The excita- 
tion resistor supplies this starting current when the 
key swilch is turned on. This resistor іс enclosed іп 
the sealed regulator case. Once the айегпаіог & ex- 
cited, a voltage is developed at the regulator termina! 
and ihe voltage regulaioy takes over conirol of the 
system voltage. 


The transistor regulator is an electronic switching 
device composed principally of transistors, resistors, 
and diodes to farm a completely stake unit containing 
no moving parts 





TSISSEN 


The transistors are used іп switch the albernatar 
field current on and off and are controlled by the re- 
sistors and the Zener diode. 


A Zener diode is a special diode that will break down 
and parmil а reverse flow of current when ihe voltage 
reaches a certain value without damaging the sermi- 
conductor material. This diode is the trigger which 
senses the maximum desined volage and turns the 
fransistor on or ofi to limit charging system voltage, 
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The field discharge diode provides an allernate cur- 
rent path to protect the transistors from induced high 
vintage from ihe alternator field windings. The sudden 
stopping of field current by the transistor and subse- 
quent collapsing of the magnetic fiald causes an in- 
duced voltage in Ihe rotor windings. 


The thermistor (RT) is a temperature compensating 
resistor. its resistance varies with temperature and 
controls the operating point ol ihe Zener diode so that a 
higher system vollage is produced in cold weather, 
when needed, and в lower system voltage in warm 
weather. 


The diagram in Fig. 3is a complete voltage regulator 
бсш. Its operation is as follows. 


When the voltage appearing at the outpul terminal of 
itt aMesnator rises 10 а predetermined value (15.4 
volts), the voltage which appears across the Zener 
diode is the crilical Zener voltage and the Zener diode 
conducts, This conduction of the Zener diode permits 
сштепі іс flaw in the base of transistor T-1. This 
causes transistor T-1 to turn om and reverse bias 
transistor T-2, thus turning off the current applied to the 
alernaler field. 


When the system votage drops below the prede- 
termined value, Ine Zener dinde stops conducting, T-1 
tums of and T-2 turns on. When transistor T-2 is 
switched on, deld curent again ін supplied to the 
alternatar. 


The operation of transistor T-2 is in effect like, в 
switch, turning the alternator field current on and off as 
the electrical supply varies дие to the varying electrical 
load. This action occurs many times a second, so fast it 
cannot be detected in the alternator output. 


For additional information on transistor геси 
lator, see Charging Circuits in FOS Manual - 
ELECTRICAL SYSTEMS, 
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Ignition Circuit 





With the key switch on, current flows through the 
primary circuit shown in red, that is from the battery 
through the primary winding of the ignition col and 
closed distribution contacts to ground, and then back 
to the battery. 


Current flow through coil primary windings creates 
a magnetic field. In a small fraction of a second 
(build-up time), current flow and magnetic field reach 
their Maximum value. 
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When ihe contact points open, the current de- 
creases мегу rapidiy in the ignition coll primary wind- 
ings, and a high voltage is induced іп the сой 
secondary winding. 


This high secondary voltage forces a current flaw 
ta distributor rator which directs secondary current to 
the proper spark plug. The secondary current jumps 
spark plug air gap to the grounded electrode and 
ignites the fuel-air mixture to provide the power 
stroke 


The secondary electrons flow fram the са &econd- 
ary windings, across the distributor rotor gap and 
spark plug gap, and then back to the secondary 
winding through ground, the battery and key switch. 
The distributor contact points then recloss, and the 
cycle repeats, The next firing spark plug then will Бе 
the one connected іп the distributor cap insert that is 
abgned with the rotor when the contact separate. 


With the engine running, current flows through the 
cod primary resistor, ihe other lead connected be- 
tween the coil and key switch. This resistance wire is 
designed to protect the distributor contacts from ex- 
cessive arcing and buming. 


When the contacts separate, a high vollage De- 
cause of self-induction is induced іп the coil primary 
winding. This voltage may be about 250 volts, which 
causes an arc to form across the distributor contacts. 


To beng the primary current to a quick controlled 
stop, and in order io greatly reduce the size of the 
arc and thereby ensure prolonged contact point lite, 
а capaclor is connected across the distributor con- 
facts, The high voltage induced in the сой primary 
winding causes the capacitor plates to charge when 
the contacts first separate. The capacitor acts initially 
like a short circuit and current flows into the capacitar 
io minimize arcing at the contacts. 


For additional information on ignition ci- 
PES |cuits, refer to "Ignition Circuits" іп FOS 
ы Manual - ELECTRICAL SYSTEMS. 
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Block Diagram 


А block diagram is a simpe picture of the power 
flow in the electrical system. It provides an easy to 
inflow description of the system components and 
iheir relationship to other components. 


Use the block diagram (Fig. БІ to follow the basic 
power dislrbutiam to the various сто. 


Trace the current by starting at the battery positive 
terminal and fofiew the connecting lines fram box to 
box. Current flows from the batteries to the starting 
moter and then to tha айегпаіст and key switch. As 
you can see this provides a very basic and simple 
picture of fhe current or power distribulian im the 
system. 


By booking at the output of the key switch, you can 
see that the current flow is further distributed out of 
three terminals: "ACC", "IGN" and "ST", 


The components in each of these circuits сап ba 
delanmined very easily by following the connecting 
lines from box to box. 


Now let's use the block diagrams to solve a prob- 
lem. 


Problem: Lights do mot work, but the alternator and 
engine oil pressure indicator lamps are lit 
when key switch is in "ACC" position. 


Solution: By referring to the block diagram (Fig. 6) 
you can see that there is power lo the key 
switch. Therefore, the problem must be in 
the lead wire from ће key switch "ACC" 
terminal through the regulator connector to 
the light switch “BAT” terminal or the light 


Schematic Diagram 


The schematic diagram (Fig. 7) is a detailed “How 
it Works” picture of the electrical system. If provides 
the theory of operation in a simple, easy-to-under- 
stand manner, The schematic is especially helpful in 
trouble-shooting to isolate a problem 1o a given 
component 


To use a schematic diagram, i іс essential that 
you know and understand the basic symbols used in 
an electrical schematic. 
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]For explanation of basic symbols of an 
| electrical schematic, refer to FOS Manual - 
_ | ELECTRICAL SYSTEMS, page IV. 





To use the electrical schematic, you must think of 
the electrical current ав flowing from the positive (+) 
terminal of the batienes through the various circuits 
and components to ground, and from ground back to 
the negative [-) terminal of the battery. 


И circuit is complete іс ground, positive current 
flow is from the batteries to the starting motor sme- 
mod "BAT" terminal, to the aHernator and on to ihe 
key switch, 


Now lets use the schematic fo solve a problem. 
Problem: Hoon will mot work, but cigar lighter works. 


Solution: By referring to the schematic diagram you 
can see thal the cigar lighter and hom get 
their power from the same terminal on the 
circuit breaker. So the problem is either in 
the switch, the horn or the wiring from the 
circuit breaker to ham switch or from hom 
switch to horn. 


Precautions 


Certain precautions should be followed when test- 
ing of servicing the electrical system. 


CAUTION: To avoid injury from a spark or 

short circuit, DISCONNECT THE BAT- 
TERY GROUND STRAP when working on any 
part of the electrical system. This will also pre- 
vent accidental starting. 


When removing ihe batteries, disconnect the bat- 
егу ground strap first. When installing the battery, 
соппесі the ground strap last. 


NEVER REVERSE THE POLARITY OF THE BAT- 
TERY CONNECTIONS. Reversing the polarity may 
damage some components and wiring in the system. 
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DO NOT ATTEMPT TO POLARIZE THE ALTER- 
NATOR after connecting the battery. No polarization 
is needed. Any attempt to do so may damage the al- 
ternaior, regulator, or circuits 


if booster batteries are used to help stari the en- 
gine, be sure ta connect them property. Connect the 
negate [-) terminal of the booster battery to the 
negalive (—) terminal of the machine battery, and 
connect the positive (+) terminals to each other 


When using booster batteries, prevent fire hazards 
as follows: 


1. When possible, use equipment with à switch ii 
the line connecting The boosier batery to the ma- 
chine battery, 


2. Always "rock" the connector clips to make sume 
they are secure. 


3. If оту jumper cables are avallable, always con- 
nect the machine battery first; then when connecting 
the booster battery, be very careful in handling the 
cable clips. When disconnecting always break the 
connection at the booster battery first. 


When connecting а fast charger to а battery in a 
machine, be very careful. First remove the battery 
ground strap to prevent fire hazards and damage to 
{һе alternator. 


Do not lay metal tools or other objects across the 
battery as they may create a short circuit. 


A CAUTION: GAS FROM BATTERY ELEC- 
TROLYTE I$ FLAMMABLE. Keep all 
Sparks and fires away from the battery. When 
charging the battery gas is created more rapidly. 
Be sure the room where the battery is charged is 
well ventilated. 


CAUTION: BATTERY ACID |5 HARMFUL 
OM CONTACT with the skin or most ma- 
terials. See Group 5, Section 30 for first aid tips 
when acid comes in contact with skin. 
Never operate ihe alternator in an open circuit. 
Never short or ground the alternator terminals. 


Do not disconnect the vollage regulator while the 
alternator i running. 


IMPORTANT: Disconnect battery ground strap 
prior to welding on unit. 
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VISUAL INSPECTION 


Carefully inspect the electrical system for tips on 
the malfunction. Check to sea i the unit can be oper- 
ated without further damaging the system. 


Always check these items before turning on 
switches or running the unit. 


1. LooK for bare wines thal Gould cause grounds or 
shorts and dangerous sparks. Shoried wires сап 
damage the charging system. 


2. Look for loose or broken wires. They can damage 
the regulator. 


3. Inspect all connections, especially battery con- 
necting points. Acid fim and dirt on the battery may 
cause current flow between the battery terminals, re- 
sulting іп current leakage. Check the battery ground 
strap for proper operation, 


4. Check the battery electrolyte level. Continued löss 
Of electrolyte indicates overcharging. Check for acid 
film and dirt on top of battery, 


Б. Check the alternator drive belt tension. 


6. Inspect for overheated paris after the unit has 
been stopped for a while. They will often smell Eke 
burnt insulation. Put your hand on the altermator or 
regulator. Heat in these parts when the unit has not 
been operated for some time is a sure tip-off to 
charging circull problems. 


If your visual Inspection does not indicate the pos- 
sible maffunction, but your inspection does indicate 
that the machine can be run, first turn the key switch 
to the "accessory" position. Try out the accessory 
circuits - alternator-indicator light, gauges, and lights. 
How do each of these components work? Look for 
sparks or smoke which might indicate shorts. 


Tum {һе key switch to the “start” position. Now 
start the machine. Check all gauges for good opera- 
tion, and check to see if the system is changing or 
discharging. 

In general, kook for anything unusual. 

Many electrical failures cannot be detected even if 
the machine is slarted. Therefore, a systematic and 


complete inspection on the electrical system is ne- 
cessary See “System Testing” іп this section. 
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DIAGNOSING MALFUNCTIONS 
Batteries 


Undercharged Battery 


Excessive loads from added accessories. 
Excessive engine idling. 

Accessories lell an. 

Low charging system voltage. 

Low charging system output. 

Continuous drain on battery. 


Low Battery Output 


High resistance in circuit. 
Low electrolyte level. 
Low specific gravity. 
Defective battery call. 
Cracked or broken battery case, 
Low battery capacity. 

Battery Uses Too Much Water 
Cracked baltery case. 
Battery being overcharged. 
Detective battery. 

Starting Circuit 

Indicator Lamp Fails To Light 
Indicator lamp burned out. 
Defective ground. 


Delective key switch. 
Detective wiring from battery 10 key switch. 


Salenald Switch Chatters 


Low battery. 
Poor connection. 
Open in solenoid hold-in. circuii 


Starting Motor Spins But Will Mot Crank Engine 


Damaged overrunning clutch pinion. 
Broken drive lever. 

Broken drive lever pivot bolt. 

Broken magnetic switch plumger hook. 
Defective overrunning clutch. 
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Engine Cranks Slowly 


Burnt or poor solenoid switch contacts 
Poor contact of brush or worm out brushes. 
Burnt commutator. 

Cammutalor mica too high. 

Shorted or grounded armature coil. 

Poor tension àn brush spring. 

Armature rubbing pole core. 

Low battery charge. 

High resistance in battery cables. 


Starting Motor Keeps Running 


Detective starting motor solenoid. 
Short in wiring. 


Moise Produced А! Engine Cranking 


Armature interfering with stationary components. 
Starting motor drive gear worn. 


Starting Motor Will Not Spin, Engine Will Not Crank 


Bumi or poor magnetic switch contacts. 

Open, shorted, or grounded magnetic switch pull-in 
windings. 

Open, shorted, of grounded magnetic switch hold- 
in winding. 

Poor contact of brush or worn out brushes. 

Burnt commutator. 

Commutator mica too high. 

Open or grounded field winding. 

Open, shorted, or grounded armature coil. 

Poor tension on brush spring. 

Grounded positive side brush holder. 


If starting motor does mot operate connect à volt- 


meter із the solenoid "S" terminal and a good 
Ground. Tum key switch to start position. 


Voltmeter Indicates Battery Voltage 


Detective starting motor, 
Defective solenoid switch. 
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Volimeter Does Not indicate Battery Voltage. Engine Overheats 


Detective key switch. 
Detective neutral start switch. 


Defective wiring between key switch and meutral 


start switch, 


Defective wiring between battery and solenoid "S" 


Магтај. 
Charging Circuit 
Low Charging System Voltage 


High resistance in circuit connections. 
Defective wiring. 

Low amperage output of alternator. 
Defective regulator. 

Defective batteries. 


Low Charging System Output 


Slipping drive belts. 

Excessively worn or sticking brushes, 
Dirty or out-of-round slip rings. 
Grounded, shorted, or open field cincuit. 
Detective diodes and alternator, 
Detective regulator. 


High Charging System Voltage 


High resistance al regulator connections. 


Defective regulator, 
Noisy Alternator 
Wom or defective bearings. 
Loose mounting or drive Бей, 
Pulley not aligned. 
Diodes shorted or open. 
Ignition Circuit 
Lack of Power 


Incorrect timing. 
Pitted distributor paints. 


Hard Starting 
Weak spark. 
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Advance mechanism sticking. 
Engine Knocks 

incorrect timing- 
Engine Backlires 

Advance mechanism sticking. 
Engine Mistires 

Pauly cables. 

Incorrect distributor point gap. 
Engine Uses Too Much Fuel 


Fouled spark plugs. 
incorrect timing. 


Engine Runs Inmegquiarly 


Faulty ignition. 
Siow Acceleration 


Advance mechanism sticking. 
Defective coll or condenser. 
Faulty distributor points. 


Engine Will Not Start 


Faulty gail. 

Faulty condenser. 

Faulty distributor points. 

Сой high tension wire out of socket. 
Cracked distributor rotor. 

Faulty spark plugs. 

Incorrect timing. 

Spark plug cables installed Incorrectly. 
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Engine Starts But Will Mat Continue to Run 


Faulty coil- 
Еашйу condenser. 
Faulty distributor paints. 


Poor Ignition of Fuel 


incorect spark plug gap. 

Dirty spark plugs. 

Faulty cables. 

Incorrect timing. 

Faulty distributor paints. 

Faulty condenser. 

Defective coil. 

Cracked distributor cap or rotor. 
Defective wiring. 


Gauges 
"А Gauge Does Nol Register 


Lack of current fo the gauge. 
Poor ground connection. 
Connecting wire grounded to unit. 
A defective sending unit or gauge. 


НА Gauge Consistently Registers Too High 


Poor connection between gauge and connecting 
Broken connecting wire. 

Poor ground at sending unit. 

Failure of gauge or sender, usually the sender, 


Fuel Gauge Shows Empty 


Poor ground of receiver. 

Lack of curent to receiver, 

Grounded wire between receiver and sender, 
Hole in sender float. 


Fuel Gauge Shows Full 
Poor ground of sender, 
High resistance or open circui in wire babween Te- 


ceiver and sender, 
Defective sender or receiver. 
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Horn 
Horn Operates After Tapping 
Points open because of wear or maladjustment 
Foreign particle between points (hom will operate 
normally the next time). 
Hom Has Мо Current Draw 
Broken lead. 
Open contact (tum screw counterclockwise). 
Open circuited winding. 
Excessive Horn Current Draw 
Closed points [tun screw clockwise). 
Indicator Lights 
Alternator Indicator Light Out With Key Switch On 
Loose or broken connector wire. 
Open alternator field circuit. 
Inicator lame burned out. 
Сы Pressure Indicator Light Will Not Light 
Burni-nut bulb. 
Open circuit or excessive resistance іп wiring. 
Defective lamp bady. 
Faulty oil pressure switch. 
Oil Pressure Light Remains On With Key Switch Off 
Deleclive lamp body. 
Grounded wire to oll pressure switch. 
Faulty ail pressure switch. 
Cigar Lighter 
Cigar Lighter Does Mot Function 
Circuit breaker in lighter tripped. 
Faulty lighter element or lighter shell, 
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Carburetor and Injection Pump Solenoid 
High Current Draw 

Shorted windings. 
Low or No Current Draw 

High resistance al internal connection, 


High resistance im connector or wire. 
Open circuited windings. 
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Lights 
Dim Lights 
High resistance in circuit or poor ground on lights. 


Defective key switch or light switch. 
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The following is an explanation of Fig. 8 - Comp- — Ne. Color Routing 
onent Wire Routing. 
5 Black Engine oil pressure indicator 
Ма, Color Rouling light to engine oil nressure 
switch 
1А Red Alternator output terminal to ё Black Fuel gauge to fuel gauge 
circuil breaker gender connector 
1B Red Allernator output terminal to 7A Orange Regulator connector to alter- 
solenoid "ВАТ" terminal nator indicator light 
ZA Purple Regulator connector іп fight 7B Orange Alternator indicator light to 
switch "BAT" terminal alternator regulator terminal 
2B Ршре Regulator connector іс key В Red Circuit breaker to key switch 
switch "ACC" terminal "BAT" terminal 
ec ^ Purple Key switch "ACC" terminal B Green датта field terminal io re- 
to alienator indicator light gulator connector 
connector 10 Black Alternator ground terminal to 
20 Рите Altemator indicator light con- regulator connectar 
necio to engine nil pressure 118 Light Blue Solenoid "R^ terminal to coil 
indicator light connector WE c 2.2 ohm., 20 wat resistance 
2E Purple Engine ail pressure indicator wire (гот coil fo key switch 
fight connector to small ier- 48” terminal 
minal on fuel gauge. 11D Gray Key switch “IGN™ terminal to 
З Black Key switch "ST" terminal to fuel shut-off solenoid 
siari safety switch 12 Pink Circuit breaker to hom switch 
4 While Star safety switch fo solae- 13 ^r aliens Ham swich to horn 
nod 57 terminal 14 Black Circuit breaker to cigar light- 
аг 
15 Black Coll to distributor 
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The following із an explanation of Fig. 8 - Comp- Но Calor Routing 
onent Wire Routing. 
4F Orange Right warning lamp lead 
Ha. Colar Routing connector do right warming 
lamp connector 
ТА Red Power lo circull breaker from — 5 Pink Light switch "HD" terminal to 
alternator output terminal main lighting hamess left 
24* Purple Power to light switch trom connecipr 
regulator connector 5A Fink Main lighting harness lett 
3 Yellow Light switch "TL" terminal to connector to maim lighting 
main lighting harness left harness right connactor 
connector Б Black Main lighting harness left 
ЗА Yellow Main lighting harness left connector to left front haad- 
connector to combination light 
flood and taillight connector ВА Black Main fighting harness right 
3B Yellow Main lighting harness left connector to right front head- 
connector io electrical outlet light 
connector 7 Dark Blue Light switch "FL" terminal to 
4 Orange Light switch "W" terminal to main lighting harness lefi 
flasher connector 
aA Orange Flasher to bet warning lamp ТА Dark Blue Main lighting harness lefi 
connector connector to combination 
46 Orange Left warning lamp connector flood and taillight connector 
to left warning lamp lead в" Red Circull breaker to light switch 
connector "BAT" terminal 
4c Orange Left warning lamp lead cor- 
nector to left warning lamp *When 24A purple lead is connected to light switch 
connector "BAT" terminal, key switch must be turned on for 
4D Orange Left warning lamp connector fights to operate. 
to main iighting harness right 
connector When B red lead is connected to light switch 
4E Orange Main lighting harness right "ВАТ" terminal lights will operate independent of key 
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TESTING AND ADJUSTMENT 


The circuits tested in this group are the charging 
circuit, Starting circuit, gmon circuit, accessory си- 
cuit and ghi circuit. 


Faure of the engine to crank тау be due to one 
of a number of causes. Any опе of several units іп 
the starting circuit may be at fault, or the cause of 
failure may be due to а weak battery. Another reason 
for failure could be broken, disconnected or loose 
leads or corroded connections. 


Therefore, both a visual and an electrical check 
should be made to isolate brouble before removing 
any unit, otherwise a component may be removed 
gis only to find it is nof the cause of cranking 
alias. 


Always use accurate electrical test equipment 
when making electrical teste. Faulty equipment will 
prevent the servicemen from doing thorough work 
and may damage the electrical system. 


Вапга you start the circust tests, quickly review the 
precautions on page 70, 15-5 and make the folowing 
checks: 


1. Check battery electrolyte level. 

2. Look for coroded terminals. 

3. Check for acid fiim and dirt on top of battery. 
4. Check battery polarity. 

5. Test the charge of the battery (nine volts minimum 
for testing system). 


System Short Test 


Fallewing & a simple method t6 locate an electrical 
system short quickly: 


1. Be sure battery is fully charged. 

2. Disconnect the negative cable from the battery. 
3. Connect a 12-volt test lamp between the megatve 
battery post and the disconnected cable. 

4. И there is a short, the test lamp will glow with all 
accessories turned of, 

Б. By disconnecting and reconnecting each electrical 
circuit, опе at a time, the shorted circuit can be locat- 
ed. 

Б. When a disconnected circuit causes the test lamp 
fo go out, you've found the culprit. Now all thal re- 
mains is to face thal circuit, then locate and correct 
ihe cause of the short. 
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Testing the Starting Circuit 





Dye Point” 


ГІІЕШІШ 


1— Bartteries 6--Кау Ewitch 
2—Sterting Melior ü—Circull Breaker 
T—RAlternator 


Battery condition should be determined first. It is 
vital to the testing of the staring circuit problem ta 
have the battery fully charged and free of shorted or 
dead cells. Lise the following test to determine woll- 
age available іс battery. 


1. Attach positive (+) volimeter lead to positive 
(+) battery post. Attach negative (-) voltmeter lead 
to negative (-) battery post (Fig. 11). 


2. Crank engine. 
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Fig. Checking Battery Уойаде 


3. Votimeter should read at least 9 volts. W above 
the minimum, continue testing. If below minimum, te- 
place or recharge battery. 


When the key switch is turned іп the start position, 
you can expect one of five ings Із occur if the 
siarting circuit із defective: 


1. Nothing happens - there is no “click” indicating 
that the solenoid contacts did not close 


2. Ап audible "click" in the solenoid is heard, bul 
the startimg motor does not operate, 


3, The starting molor is running, Sul the engine 
does not turn over, 


4, The starting motor turns over the engine slowly 
er erratically. 


5. The engine starts but the staring motor drive 
does nol disengage from the flywheel, 
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You can check out these five problems as follows. 


1 - Nothing Happens 


"USE. 
[SS 


Ғы 12-Volmater Connected іп бота 
"EU Таптілат 





Connect volimeter to solenoid "S" terminal and to 
goumd (Fig, 12). With shift lever in neutral position, 
tum key swatch fo start position, Volimeter should 
read 9 10 12 volts. 


If there is а voltage reading of 8 to 12 volts, the 
problem is in the solenoid. See Section 30, Group 15 
for "Solenoid Tests” 


there is no voliage reading connect voltmeter ta 
solenoid "BAT" terminal, Voltmeter should read 9 to 
12 votis. 


lf there is a reading of 9 io 12 volts proceed іп 
Tesi Мо. 2. 


Е there is no voltage reading check for a defective 
battery cable or poor and corraded connections. 


Test Мо. 2 

Remove left hand cowl panel. 

Insert а strasjhtened paper сар into the key switch 
connector at the red lead. Connect voltmeter to pā- 


рет сар (Fig. 13]. Voltmeter should read 9 to 12 
walis. 
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Fig. 23-койтент Connected fo Kay Бөлік 
Fone voltage reading. proceed іп Test Mo. 4. 


Н there is a voltage reading of 8 to 12 volts, pro- 
ceed іс Test Mo. 3. 


Test Mo. 3 
Remove tranemaesson case shield. 


Insert а straightened paper clip into the black lead 
and connect vollmeter to paper сар (Fig. 14). Tum 
key switch to start position. Volimeter should read 9 
із 12 walls 


lt here is по vollage reading and there was а 
reading of 9 іп 12 volts in Test No. 2, the key switch 
is delective оғ Black lead from key swilch te start 
safety switch :& open, Replace as necessary, 


If there is a reading of 9 to 12 volts, connect the 
black and white leads together. Turn key switch to 
start position, Now if the engine cranks the start 
зау switch is your problem. Adjust or replace it as 
necessary See Section 70, Group 20 for adjustment 
procedure 


Fig. 15-Volmeter Connected fo Circa Breaker 
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Gonnect volimeter to circuit breaker terminal with 
the black, purple and red leads (Fig. 18). Voltmeter 
shouid read 810 12 volts. 


If there is à reading of 9 іп 12 volts and there was 
по voltage reading іл Test No. 2 the circuit breaker is 
defective nr the wire from circuit Breaker to Коу 
Switch іс одет. Heplace as necessary. 


If there is na voltage reading, proceed to test Мо. 5. 


Test No. 5 





Ға) J8-Volhmefer Connection fo Alamak Outpar 
Гагтілаг 


Connect vollmeter to alternator outpui terminal 
(Fig. 16). Voltmeter should read 8 to 12 volts. 


IF there із na reading and there was reading of Э іо 
12 volts at solenoid "BAT terminal in Test Mo. 1, 
check red lead from япфепсей to alternator for an 


open 


If there is a reading of 9 to 12 volts and there was 
no voltage reading іп Tes! No. 4, check red lead 
roam alternator өара terminal to circuit breaker for 
ап open, 


Litho in LI. 8.4, 
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2. Solenoid Contacts "Clicked" but the Starting 
Motor Did Mot Operate 


This indicates that the circuit problems lie within 
the solenoid. I the solenoid wich contacts close, 
and ihe switch begins to "chatter" ап open circuit 
exists in the hold-in winding of the solenoid. In ary 
case, the staring motor should һе removed and so- 
lenchd tested as covered in Section 30, Group 15. 


3. Starting Motor Ran but Did Not Turn the En- 
gine Over. 


We know that the starting motor is getting enough 
currant lo operate. The problem, then, is either in the 
shifting of the drive assembly ігіз mesh, a broken ar- 
mature shaft, or a dirty or faulty drive assembly. 
These causes require disassembly of the starting 
molor lor proper service or repair. See Section 30, 
Group 15. 


4. Starting Motor Turned the Engine Over Slowly 
or Erratically 


With slow sluggish starting motor operation, con- 
negt a voltmeter across the battery terminals and 
operate starting motor. With а slow running starting 
motor the voltage should be less than 9 volts. If 
move than § volts, check for high resistance between 
the batteries and the starting motor, See “High Ae- 
sistance Test". 


If voltage reading is less than 9 volts, cause is eb- 
ther the batteries or the starting motor. Check battery 
condition first, See Section 30 for testing batteries 
and staring motor, 


High Hesistance Test 


Detach high tension coil wire fram distributor and 
ground it, On diesel tractors, disconnect wire from in- 
jection pump solenoid shut-off terminal. 


Connect voltmeter to ground and to solenoid bat- 
tery terminal, Operate starter and compare voltage 
wilh a similar reading at batiery. Ahways use а pin 
connector at battery post. H difference is more than 
0.8 voll, make the tesis indicated in Fig. 17. Check 
far defective wires or faulty connections. 
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тй "Test Point" 
‚ннн 5-Кеу Switch 
2—Staning Motor &—Circult Breaker 
soln d T7—Alernalar 


Test Points — — ТОР 
AF js 
B-C do 
ер 10 
КЕ 02 
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5. Engine Starts But the Starting Motor Drive 
Does Not Disengage From the Flywheel 

This indicates a defect in the drive mechanism, or 
solenoid pull in windings, or solenoid contacts, or so- 
lenoid contro! circuit which will not allow the drive to 
disengage. 


The starting motor or solenoid needs repairing. 
See Section 30, Group 15. 
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Testing the Charging Circuit 





R 
0 5) A 
Ej 
i 
Bp 
1—Batteries 4--Кау Switch E—Altermatir 
J-—Stnrtimg Moder 5--Сігеші! Breaker 7—Biequiator 


Fig. 18-Chargig Circa 


Before you start the circuit tests, quickly review the 
precautions listed on page 7U-15-5. 


Make tha following tests In isolate a faulty compo- 
nent i the charging circuit. 


Test No. 1 - Isolation Diode Check (Key Switch 
Off) 


Connect voltmeter negativa lead to alternator 
ground terminal. Connect positive lead to alternator 


regulator terminal (Fig. 19). Voltmeter should inchcabe 
zero wolage. 


If voltage reading is same as voltage at output ter- 
minal, the isolation dinde 15 shorted. Replace it. 





Ғад 19-Vetmeter Connected іс Regular lamina 
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Test Mo. 2 - Field Circuit Check (Key Switch On 
Engine Mot Running) 


Connect volimeter negative lead ёо alternator 
ground bermsnal ard posstive lead to regulator termin- 
al (Fig. 18), Voltmeter should read 1.5 io 2.5 volts, 


Il voltage is greater than 3 volts, 
есіме; check brushes. 


field circuit is dē- 


If na volage is read, check purple wine at regulator 
connector іп see thai it is connected ta 12 volt 
SOLI. 


If vollage was nol correct in above test, make test 
Мо. 4. If field draw fest indicates field circuit is good 
and voltmeter sbil reads high at regulator terminal 
with key switch on, voltage regulator is open and 
should be replaced 


Test Mo. 3 - Isolation Diode Check (Key Switch 
on Engine Running) 


IIR A ER 
Fu 20-Votmete Connected fo Output Tanninar 


Start engine and run at approximately 1500 rpm. 
Connect voltmeter negalive lead to alternator ground 
terminal and солғын positive lead tà alternator tegu- 
lator terminal (Fig. 19). Volbmeter should read 154 
volts. Mow move voltmeber posite lead to alternator 
output terminal (Fig. 20). Voltage reading should be 
14.4 volls 
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H voltage at regulator terminal із 15.4 volts. while 
al the пшрш terminal it is 12 volts or baltary valtage, 
{һе isolation diode is open. Replace it 


Test Mo. 4 - Field Draw Test (Key Switch Off) 





Ба? Zi-Amumedar Conneefem p Pag 
and Output Teminat 


NOTE: If test ammeter is not equipped with a 
-ohm resislor, а T/4-nhm resistor should be con- 
nected іп senes with fhe ammeter to protect she 
meder. 


Disconnect green field wire from field terminai. 
Connect ammeter from output terminal to held termi- 
nal (Fig. 21). Current reading should be 2 to 2.5 
amps. If less than this, check brushes and slip rings 


Test Мо. 5 - Checking Alternator and Regulator 
With Regulator Disconnected (Key 
Switch on Engine Running) 


Disconnect the regulator from the connecter. Dig- 
connect the green wire from the field terminal. Con- 
пасі a jumper wire from the output terminal to the 
held terminal. Connect voltmeter negative lead ta 
ground terminal and connect voltmeter рше lead 
to regulator terminal (Fig. 22) 


Start engine and rum al slow idle. This test isolates 
the defect to either the alternator or regulator. 


Tractor and Loader - JO3O02 
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Ға. 22-Jumper Wire Gornected іс Fimo and 
Dubu Terminals and Volmeler 
Comiecied ko Ragua Terme 


If voltage at regulatar terminal rises to 15-16 vals 
"cow, wher И dad not wiih regulator connected in Test 
Ma. 3, then the regulator is defective and should be 
replaced. 


lf voltage does not rise at regulator terminal and 
ihe field circuit was okay in test Mo. 4, then the stator 
ar rectifier diodes are defective. See Section 30, 
Group 10 for testing diodes and slator 


Test Mo. 6 - Alternator Output 





|1—Ammseber Leads 


2—Velimeter Leads 


fig. 23-4mmefer and Woitmeler Connaciod fo 
Омбы Termin 
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H not using JDST-23 tong type ammeter, discon- 
neci wire from allernater output terminal and connect 
ammeter (Fig. 23). Connect voltmeter negative lead 
їо ground and connect positive lead to output termi- 
nal. Connect а carbon pile resistor (turned off) to the 
battery. 


Run engine al approximately 1400 rpm. Use a 
master tachometer ta measure rpm. Adjust carbon 
pie to obtain maximum alternator output at 13 Із 15 
volts. Ammeter should read 25 amps or more 


Test Na. 7 - Testing Regulator 


The regulator must be checked with an alternatar 
that is in good condition. I! the allermator is question- 
abla, check it as preveously instructed 


Connect vallmeter with + 0.1-volt accuracy to the 
altermator output terminal and ground terminal (Fig 
20). With charged batteries and the regulator brought 
ta operating temperature [fifteen minutes operation). 
the voltage should be as specified for the surround- 
ing air temperature. See chart below. |f battery is 
partially discharged, it may be necessary to connect 
а t/S-ohm resistor in Seres wilh the ammeter, 


Regulator Voliage [After Fifteen Minutes Operation AI 1500 
гата} 


Temperature * Villiage 

ACF [44°C] 14.4 - 14.9 volts 
GF |15,б°С| 143 - 14.7 volts 
BF |26.7°C| 14.2 - 14.5 volts 
100°F [37.8"^F] 14.0 - 14.4 volts 
1200F [469°C] 13.8 - 14.3 volts 
140°F |(60.0°C) 13.6 - 14.1 volts 


'Maasyueend one iach bem regain. 


If voltage is mot within the limits in the above chart, 
sinp engine and with key switch off, replace the reg- 
ulator. |f voltage with mew regulator is пей correct, tha 
difficulty must be in the sytem wiring or the isolation 
diode 
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LI "Test Folat“ Тата 


1—Batteries. 4—Key Swich E—Altarnatior 
2—Starting Motor &—Circuit Breaker T=Aeguiator 
J—S520bnoid 


Fig. @¢-High Resistance Test Points 


With battery ground disconnected, connect the arm- Test Points Maximum Voltmeter Reading 
meter (Fig. 24). Obtain 10-amp charge rale. Check 
the voltage between the indicated points. Use a pin A-D 0.3 volt 
connector at ihe battery post, High resistances are B-E 0.3 volt 
usually caused by a poor connection. B-C 1.3 volis 


*10-атр changing rate 
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Testing the Ignition Circuit 





Dl Point" 


FHI ahs 

1—Batierses &—Caoil 
2—Siartieg Moles T—Disiribulor 
3—Salennid B—Spark Plug 
4—Key Ewrch 5— Alternator 


Fig. 2&-kgrahan Cast Tesi Panis 


Testing Far High Resistance, Open Circuits Or 
Grounds 


Check for open circuits, grounds, or high tesisi- 
ance on paints indicated in Fig. 25. Make test with 
lights amd accessories tumed ol! and use a pm сот- 
nector on the batery post. Disconnect and ground 
wire from cod to distributor, 


Volimeicr ignition 

Connected Switch Breaker Moitmeter 

те Position Pomts Reading 
A-D Cranking === 1 Volt Max 
B-D Cranking — -- Anprox, 10 Volta 
E-D Әп Open Battery Vollage 
B-D Оп Closed Approx. 4.8 Volts 
B-C Оп Closed 0.2 Volt Max. 
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High Voltage A to D (Cranking) 
Open circuit between battery and coil 
апіс swich not сізбіпд circu 
Ground in сой 


Low Voltage B To D (Cranking) 
Low battery 
Contact points пої opening 
Open circuit between coll and distributor 
Defective or improperly adjusted contact 
linger at solenoid "R^ terminal 


Low Voltage B To D (Points Open) 
Open circuit between battery and coil 
Shorted condenser 


Low Voltage B To D (Points Closed) 
Poar connection 
Open resistance wire 
Grounded call primary 


High Voltage B To D (Points Closed) 
Loose connection іп distributor 
Poor distributor ground to engine 
Dirty or burned distributor contact points 
Loose connection between coil and distributor 
Resistance wire shorted out of circuit or 
short at "R^ terminal 


High Voltage B To C [Points Closed) 
Poor connection іп detribiutor 
Pear ground trom distributor bo engine 
Dirty or bumed distributor contact! points 


Carburetor And Injection Pump Solenoid 


The carburetor and injection pump solenoid wind- 
ngs may be checked for resistance or currant Gon- 
sumption. The solenoid terminal conmechan shouid 
ne clean and tight 


INJECTION PUMP SOLENOID WINDING 


Winding current draw... Approx, 2.5 amps 
Winding resistance і.......................Аррғох. 5 ohms 
Voltage required to energize.........Approx. B volts 


CARBURETOR SHUT-OFF SOLENCHD 

Winding current draw... Approx. П.Б amp 
Winding resistance .......................-. Approx. 20 ohms 
Shut-nff neadie орапё.............................4 In B vals 
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Timing the Distributor 


Timing Light Meihod 





Fig. 2&: Timing the Oistetuter with @ Timing Light 


Connect timing light according to manufacturer's 
instructions to Mo. 1 (Бап! spark plug cabe (Fig 
26). Run engine аі 2500 rpm. Loosen distributor 
Clamp and rotate eistibulor until spark aecurs when 
mark on crankshaft front pulley lines up with mark an 
engine casting. Tighten clamp when timing is correct, 


Emergency Timing Method 


For emergency timing procedures anh, without a 
timing light, install the distributor as described іп IN- 
STALLATION (Section 30, Group 20) except for the 
Gust cower, rotcx, and сап. 
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Remove spark plugs. Piace thumb in Мо. 1 spark 
plug hole and Ішті engine until considerable pressure 
is felt against thumb, Continue turning engine until 
mark on crankshaft front pulley lines up with mark on 
engine casting. If mark goes past mark on engine 
casiing, back engine up al least 1/4 tum to remove 
liming gear backlash and then turn engine until mark 
is lined up. 


Remove col-to-distributee high-lension wire from 
distributor and place terminal end 1/8 inch [3.175 
mm] from grounded part of the engine. Tum the key 
switch on 


Turn піс” counter-clockwise as far as possible, 
Heald rator in tus posdtian and rotate distributor body 
slowly umi the points are just beginning to open. 
This is indicated by a spark between high-tension 
wire and ground. Be sure points аге just beginning to 
open and are not just chosing. Recheck timing after 
tightening clamp. 


instal dust cover, rotor, distributor cap, and spark 
plugs. install all cables, being sure they make good 
contact at distributor, at spark plugs, and at cod ter- 
minals. See thal the spark plug cable boots and nip- 
ples are property positioned, 


NOTE: This [ттл will vary with distributor drive 
gear backlash and if is highly recommended fo use a 
iming ighi fo accurately fime ihe diiribulor. 
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TI38BIH 
1--ВаПеттен 5—Circuit Breaker %--Нвел Switch 
2—Sarting Motor 6—Alternator Sending Unit 
3—&aienaid 7—Reguisbar i1ü—Bending Unit 
4--Кеү Sach 

Ға) 2T-AccssOny (ағам 
Fuel Gauge Horn 


Fuel gauge receiver іс balancmg-coll type and 
fuel gauge sender has 30 ohms resistance with O 
ohms at EMPTY. The receiver may be checked 
with an ohmmeter, commercial tester, or another 
30-ohm sender. Connect sender at the tank first, 
Ihen |! necessary, af the receiver. Check receiver 

and sender for adequate ground with a woli- 

FPES (meter. Additional information is in FOS 
Manual 20—ELECTRICAL SYSTEMS. 


Litha in ULSA. 


Current draw at 12 volts is 4.5 із 5.5 amps. Am- 
meter reading of 20 amps indicales points are not 
opening. Tum adjusting screw to adjust current draw 
and frequency. 
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Testing the Light Circuit 
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Tyrese Paint TiPpsBIE 


1— Batteries B—Ahernizter 10—Wammning Lamp 
2—Gtarling Motor T—Aequietor Ti—Elecirscal Outlet 
3—Solenaid B—Light Switch 12—Combination Flood and Taillight 
4—Key Ewilch S—Front Headlights: 13—=Flasher 
5&—Cincui] Breaker Ti—4ANemale Power Lead bo Light Switch 
15—Reguisier Connector 
Fig. Pü-Lighing Circuit 


The light switch із energized by the key switch To by-pass the key switch, remove the purple wire 
"ACC" terminal through a purple wire that goes to from the light switch "EAT" terminal and install the 
ihe regulator connector and then on to the light гед wire (14). 
switch. in order for the lights to work the key switch 
must be in the "ACC" or "IGN" position. 
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Connect voltmeter іп lamp terminal and lamp 
frame, 
Voltmeter Reads Battery Voltage 
, Detective bulb 
High resistance at an intemal connecbon 


lf voltmeter reading іс 0.5 voll or more below bat- 
tery vollage, connect voltmeter between lamp frame 
and a good ground. 

Volimeter Reading Exceeds 0.1 Volt 
Defective lamp ground. 

M voltmeter reading to ground is lower than 0.1 
wol. connec! voltmeter between lamp terminal and 
battery positive post that is connected to the starting 
motor. 

Voltmeter Reading Exceeds 0.5 Volt 


Defective light switch or key switch. 
Defective or disconnected wiring. 
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if voltage is excessive, use volbmeler acrass var- 
ious points between the lamp terminal and the bat- 
tery past to locate the point of excessive resistance. 
Individual unit resistance should nol exceed 0.1 wall 


IF voltmeter reading is under 0.5 volt between lamp 
terminal and the battery post, connect valtmeter to 
lamp frame and the grounded battery post. A voltage 
reading above 0,5 volt indicates there is a high re- 
sistance somewhere in the ground circuit, Connect 
the volimeter across various places where a high re- 
sistance might be present such as a fender mounting 
to the tractor frame. 


Adjustment 


Position the tractor so the lamp is 25 feet [7.60 m] 
from a wall. With the light switch in the "H" position, 
the high intensity light beams should shine straight 
forward from the lamps and be equal distances from 
the tractor center line. The upper edge of each high 
intensity beam should be at least 5 inches [127.0 
mm] below the center of the light fram which it 
Comes. 


Adjust the lamps so they never cause glare to the 
diver of an approaching vehicle. 
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Group 20 
POWER TRAIN 


GENERAL INFORMATION 
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TS21glbW 
1—Final Drive Z—Tranemisssnm and Differential Case —Aeverser ar Clutch Housing 


Fig. f-Pomwer Tran Components Location 
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Clutch Assemblies 
Single Stage 


А single-stage clutch 15 used оп all traciors өхсері 
these equipped with continwous-running PTO, 


The assembly is attached to the rear of the engine 
flywheel and consists of a single spring-loaded, dry 
disk-tyne clutch with friction facings riveled ar bond- 
ed lo either side of the driven disk, 


When the clutch pedal is depressed [disengaged], 
the clamping action of the pressure plate is released, 
disengaging the clutch-driven disk from the pressure 
pilale and flywheel. 


When the clutch pedal is released (engaged), coil 
springs within the pressure plete mechanism act 
against the pressure plate disk and damp the friction 
surfaces of the driven disk between the pressure 
plate and the clutch surface of ihe flywheel. The 
clutch-driven disk then starts rotating with the pres- 
cure plate assembly and fiywheal to transmit engine 
power lo the Iramemission. 


The clutch and clutch control linkages are de- 
signed so thal minor adjustment of the clutch is 
made externally, eliminating disassembly of the 
clutch except at time of major overhaul, 


Dual Stage 


А dual stage clutch is used when unit is equipped 
with Gontinuous-running FTO. The assembly contains 
a single stage engine clutch mounted against the fy- 
wheel and a single stage PTO clutch mounted in 
tandem wilh the engine clutch. Each consists of a dry 
disk-type clutch with friction facings bonded or riveted 
Іп the driven disks. When іп engaged position, Tha 
engine clutch friction facings cantact the rear surface of 
flywheel and clutch plate. PTO clutch facings. contact 
ihe powershali clutch plate and cluteh caver. 


The engine clutch or front clutch supplies engine 
power to the transmission through the transmission 
Hutch shaft. PTO clutch ar rear clutch supplies power 
to the power take-off, 


The engine clutch is disengaged by depressing the 
СЕН pedal to the first operating position (арргохі- 
mately 3/4 way down). This forces the throwaut 
bearing againsi the clutch operating levers 
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which retract the engine сілеп piate Through the 
operating bolts. This action releases the engine 
clutch disk from the driving surface of the flywheel 
and interrupts the flow of power to the transmission. 


When the clutch pedal is released, сой springs 
within the dual stage cluich mechanism clamp the 
friction surfaces of the driven disk between the cluich 
plate and the clutch surface of the fhywhweelh This 
causes the driven disk іп rotate with the clutch as- 
sembly and engine fhavheel, thereby transmitting ern- 
gine power to the transmission 


The PTO clutch is disengaged by completely de- 
pressing the clutch pedal. This forces the tnrow-out 
bearing against the clutch operating levers which first 
retract the engine clutch plate; than, as the operating 
levers move farther they retract the PTO clutch plate 

the release pins. This action releases the 
PTO clutch disk from the driving surface of the clutch 
cover and internupis the flow of power ір the PTO 
drive shalt. 


When the clutch pedal is released, coil springs 
within the dual stage cluich mechanism act. against 
the PTO clutch plate and clamp the friction surfaces 
of the driven disk between the clutch plate and the 
cluich surface of the clutch cover. 


This causes the driven disk to rotate with the 
clutch assembly and engine flywheel, lransmitting 
engine power to PTO drive shalt. 


Transmission 


The transmission is a collar shift type using helical 
gears. Two shift levers manually select Tour gears m 
each of three ranges (two forward and one reverse) 
This provides eight forward and four reverse speeds. 


The transmission gear train is contained in a single 
compartment of the transmission case, The case al- 
so serves as the main of reservoir for the transmis- 
sion-hydraulics system. A gear-type oil pump in The 
front of the case forces oi through the transmission 
shafts to lubricate the gear train, The transmission 
also contains an of бир reservoir which gravity-Teeds 
oil to the transmission parts when the tractor is being 
towed. 


The transmission gears are carried an three 
shafts—the transmission drive shaft, the differential 
drive shaft, and the countershaft (Fig. 2). 
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Transmission Drive Shaft 


The transmission drive shalt is located at the top 
of the transmission. It operates as a solid unit com- 
prised of the shafi and four gears which transmit 
power at vandus speeds from the countershatt to the 
differential drive shaft oe divectly 15 the differential 
drive. shaft іп high range. 


Differential Drive Shaft 


The differential drive shaft is located directly below 
the transmission drive shaft. Four driven gears are 
mounted on the differential drive shaft, and are se- 
lectively engaged to the shall by means of two col- 
lar-type speed change shifters. Power is transmitted 
1o the difierentia! assembly by the bevel pinion at the 
rear ol the diferential drive shall 


Counters hat 


The countershatl is located to the left and slightly 
below ihe transmission drive shaft. It caries two 
range pinions (low and reverse) to provide low range 
shifting between the countershall and the Iransmis- 
sion drive shaft, and reverse range shifting between 
the eountershall and the differential drive shaft. 


input power is transmitted from the clutch shaft to 
ihe counléershail by a bansmission drive Gear which 
iz located between the clutch shaft and the Тагт 
sion drive shaft. 


Shifter Controls 


Transmission gears are selected manually by two 
shift levers mounted on top of the clutch housing. The 
range shelt lever (hel hand) is used to select low, high, 
or reverse ranges; a park positon is also provided. The 
gear shift lever [right hand) can be used to select first, 
second, third, or fourth gears when the range shift lever 
ig in low range position; it can be used io select fifth, 
sixth, seventh, ar eighth gears when the range shift 
lever is in high range position. When the range shift 
lever is in reverse range, reverse gears comparable to 
first, second, third, or fourth can be obtained i - 
277181). 


A starter safety swilch is provided. The range shift 


lever must be іп neutral or im park |Р) position before 
the engine can be siared, 
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Park Position 


Place the right hand shift lever іп any gear and ine 
lett hand in park position. This lacks the differential 
drive shaft fo the transmission drive shalt and the 
transmission drive shaft to the drive shaft front quill 
which is secured ір the transmissian case. 


Tow Position 
Place both gear shift levers in neutral position, 


Never bow the tractor at speeds greater than 15 mph 
[24.1385 km/h] When towing the tractor to start it, 
пемег tow ві speeds graater than normal for ihe gear 
the tractor із being started in. Tow the tractor only in 
sixth, seventh, or eighth gear at these limes. 





4—Transmissin Drive 
Shaft 


5—Third and Seventh 
Speed Orive Gear 
&—Ecurih and Eighth 
Speed Drive Gear 
T—Second and 5ixih 
Speed Drive Gear 
ü—Fir&l and Fifth 
Speed Drive Gear 
5—Countershatt 
1i—Countershatt Drive 
Gear 


1i—Reverse Range 
Pinian 
12—Shetser Collar 


Speed Driven Gear 
1S—First and Fifth 

Speed Driven Gear 
20—DiAerential 


Ag. 2-Сойчг Emi Тғағиятиелын? 
(Power Fi im Firs! Speed Мата Ген?) 


The above illustrates the collar shift transmission 
parts. Gear combinations іс obtain first gear are also 


shown. 
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Use the following chart and Figure 2 to trace paw- 
er flow through the transmission when diagnosing 
problems in a particular operating gear. The drive 
gears and driven gears are listed by component 
EIN ізге key to Fig. 2) in the sequence of pow- 
er flow. 


Gear Power Flow (Fig. 2) 

Forward 

i 1, 2, 10, 13, Б, В, 19, 20 

2 1, 2, 10, 13, &, 7, 18, 20 

3 1, 2, 10, 13, 5, 5, 15, 20 

4 1, 2, 10, 13, 8, 17, 20 

5 1, 2, B, 18, 20 

6 1, 2,7, 18, 20 

7 1, 2, 5, 15, 20 

в 1, 2, 6, 17, 20 

Reverse 

1 1, 2, 10, 11, 15, 5, B, 19, 20 
2 1, 2, 10, 11, 15, 5, 7, 18, 20 
3 1, 2, 10, 11, 15, 20 

4 1, 2, 10, 11, 15, 5, 6, 17, 20 
Reverser 


The reverser іс a hydraulic and mechanical device 
which changes the director of tractor Travel under 
full load without shifting the transmission gears. А 
single compound planetary set of gears, a reverse 
brake, and опе clutch are utilized to accomplish this 
type of directional shifting. 


A “high-speed” lockoui is provided in the reverser 
and transmission control mechanisms do allow re- 
verse shifting onty when the transmission is іп low 
range. 


NOTE: Units starting with S.N. (277182) wil not 
have the high range reverse lackoul. 


Thus, iour reverse speeds are provided, each ap- 
proximately 16% faster than their respective forward 
low range speeds. 


А single stage dry clutch is provided on the engine 
flywheel ahead of the reverser umil te disconnect the 
reverse during cold weather staring. It also serves 
as a PTO clutch if tractor is equipped with а power: 
shall The pedal control linkage is designed so that 
the reverser clutches are meutralizad before the dis- 
conneci clutch is disengaged. 


Refer ір Section 70 Group 25 for the reverser hy- 
draulic operation. 


Litho іп USA. 


The reverser clutch housing contains two main 
functional units: 


(1) Forward Clutch Assembly 
(2) Reverse Brake Assembly 


Forward Clutch Assembly 


The forward clutch assembly consists of three sin- 
tered bronze clutch friction disks alternated with three 
Slee! separator plates. The disks and plates аге 
"packed" on a clutch hub. Internal teeth on the disks 
mesh with teeth on the hub. The separator plates 
have external tangs fitting into slots on the clutch 
drum. To provide ready clutch release, the clutch 
separaior plates have a “wawy” configuration. 


The clutch pack is engaged by movement of a cir- 
cular hydraulic piston. А spring washer pack releases 
the piston when the clutch pack is disengaged. 


The forward clutch hub, drum, and separator 
plates are driven by the clutch drive shaft splined to 
the dry-type disconnect clutch. The clutch hub and 
disks are splined to the rear cluich shaft and rotate 
only when the clutch is engaged. 


Reverse Brake Assembly 


The reverse brake assembly is a hydraulic and 
mechanical davice to reverse the flaw of engine pow- 
er to the transmission, without shifting gears. A hy- 
draulic disk-type brake and a single compound 
planetary set act together to provide this type of trac- 
lor reversing. 


The reverse brake unit consists of four sintered 
bronze friction disks alternated with four separator 
plates, The disks have internal splines in mesh with 
externa! teeth on the brake hub. The hub is splined 
io the planet sun pinion in the planetary set. The 
separator plates һауе external tangs іп slots around 
the outside of the reverse brake housing. To aid іп 
brake release. the separator plates have a “wawy” 
configuration, 


The reverse brake is applied by means of a circu- 
lar hydraulic piston. When the brake is disengaged. 
spring washers release the piston. 
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i—Reverse Brake Clutch Hub | 4--Бізге! Pinion Carrier 
Z—Pianet Pinion (3 used) Planet Sun Pinion 
З--Саттиг Deve Shefi 


Fig. -Respe Faray Бе! 


The reverser planetary system consists of a planel 
pinion carrier with three planet pinions, а plane! sun 
pinion, end а driven gear integral with the clutch 
shalt (Fig, 2). The panel pinions are made up of two 
gears pn а single forging supported in the carrier by 
shafts and needle bearings. The largest gear (25 
teeth), on the planet pinion is in mesh with the clutch 
shaft driven gear (17 teeth), while the smaller planet 
pinion gear (17 teeth] is in mesh with the planet! sun 
pinion (25 teeth). 


Continuous Running PTO 


The continuous-running PTO is a single 540 rpm 
РТО. A mid 1000 rpm powershatt is available 


The PTO powershalt is Iczated іп the lower portion 
of the transmission case. Не operabon 15 independent 
of tha transmission and differential. The PTO has lis 
own clutch and gaar train, and runs aniy when {һе 
PTO clutch із engaged. 


The PTO is equipped with selector levers іп dis- 
connect the rear or mad powershalis when the shafts 
ага notin use nr when indnendent operation of the 
shatis is desired, 


Litho in ULSA. 
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Both sector levers are located on the ей side of 
the tracior; the mid РТО selector lever is located jusi 
forward cl the rear PTO leaves. 


MOTE: £n iraciors wit reverser, a! PTO options 
are Condinucus-runming. 


A dual stage clutch is used to provide cantinuous 
PTO operation on tractors гю! equipsed with rever- 
ser, On tractors with reverser, a single stage clutch is 
used tà provide continuous PTO operation. 


independent PTO 
The independent РТО is а single 540 ram PTO. 


The PTO gear tram is located in іле tower portion 
of the transmission cese. The РТО cictch shart is dri- 
ven by the engine clutch s:essure plate [single 
stage) and ішпе the PTO ciutch drum whenever the 
engine is running. Clutch апай operation is imde- 
pendent af the transmission, 


Oneralion of tha PTO ewch {mounted ahead of 
transmission couniersnaft bearing suppor) is con- 
koled by а control valve located а) the top of the 
dutch housing in ihe transmissicn shifter cover. 


Differentia! and Parking Brake 
The difierential is в spiral bewe! gear assembly. 


It iS locates in the rear compartment of the one- 
piece trensmission and differential case. 


The assembly is equipped with pedal-operated dit- 
ferential lock which consists of а collar fo connect the 
left bevel gear ta the housing. This locks ihe gears 
and pinions within the housing. giving the effect of a 
solid rear axle. 


The parking brake drum is located within the difier- 
ential case and іс splined to the leit hand differential 
hausing. 


Final Drives 


Each rear axle assembly is mounted on twp tapar- 
ed roller bearings with oil segs and a planetary gear 
system which provides the final &-to-1 speed reduc- 
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DIAGNOSING MALFUNCTIONS 


Cluteh Assemblies 


The following malfunctions will apply to both single 
siage and dual stage clutches. Servicing for both 
sets of cluiches is covered in this group. 

Clutch Slips 


Wom or burned clutch disk facings, 
Replace clutch disk. Check pressure plate. 


OM or grease on clutch disk facings. 
Clean or replace disk. 


insufficient clutch pedal free travel, 
Adjust pedal linkage. 


Release levers out of adjustment 


Clutch Grabs or Chatters 


Broken damper clutch spring (diesel, with reverser 
only). 


Clutch disk warped ог Bent. 
Replace disk. 


Loose clutch disk facings. 
Replace clutch disk. 


Disk facings dirty or gummed, 
Clean or replace disk. 


Cluich disk loose at hub. 
Repair disk and shaft, 


Clutch disk hub fight on shaft 
Repair disk and shaft. 


Tight or binding clutch fork shaft. 
Cracked or broken pressure plate. 
Pressure place sticking. 


Weak clutch springs. 
Check springs to specifications, 
Excessive transmission backlash. 
Repair transmission. 


Worn dutch throw-out bearing. 
Replace and lubricate periodically. 
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Clutch Makes Noise (While 
Engaged) 


Broken damper clutch spring (diesel, with reverser 
only.) 


Clutch disk warped or bent 
Replace disk. 


Clutch shaft or disk splines worn. 
Ңеп!асе shal and disk. 


Ghutch disk loose at hub rivets. 
Replace disk. 
Fhrwheel loose on crankshaft 


Clutch Drags 


Distorted or rough cluich shaft splines. 
Repair or replace shaft and disk. 


Disk hub tight on clutch shaft. 
Repair or replace shaft and disk, 


Disk facings broken. 
Clutch disk warped ar bent. 
High spots on disk. 
Excessive pedal free travel, 
Adjust pedal linkage. 
Excessive clutch face run-out (flywheel not sealed 
property}. 


Clutch disk frozen to flywheel. 
Clean of replace disk. 


Clutch Pedal Pulsates 

Broken or missing clutch pedal spring. 
Replace spring, 

Release levers out of adjustment. 
Adjust levers, 


Fipwheel not sealed correctly. 
Remove and seal correcthy. 


Bent crankshast flywheel flange. 
Replace crankshadt. 


Bent clutch shaft. 
Нарізбе shall and disk. 
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Transmission 


Excessive Gear Clash When Shifting 


Attempting to shift too fast. 
Slow down shifting, 

Shifter ‘worn or broken. 
Replace shifters. 

Engine clutch dragging. 
Adjust салон pedal [70-20-10]. 

Engine clutch not fully disengaging. 
Adjust clutch linkage. 

Gears rotate with clutch pedal depressed. 
Repair failed =пиббаг brake. 


Excessive Transmission Noise 


Parts wor or damaged. 
Repair transmission. 
Transmission low on ol, 


Fill to specified муа. 
Transmission of pump not functioning. 


Inspect and repair pump. 
Reverser 
Shifts Too Slowly 

Refer to Section 70, Group 25. 


Shifts Too Fast 

Refer to Section 70, Group 25. 
Jumpy Clutch Engagement When 
Inching Tractor 

Refer ta Section 70, Group 25. 


Clutch or Brake Slips Under Load 


Refer fo Section 70, Group 25 for Clutch. Control 
Valve Test. Next perform “Engine Stall Test,” page 
70-20-11. 


Transmission Gears Fail to Stop 
When Clutch Pedal is Depressed 


Check dry-type disconnect clutch for correct wear 
adjustment. See page 70-20-10. Also refer to Clutch 
Contro! Valve Test (Section 70, Group 25). 


Litho in Ш. 5.4, 
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Check for warped clutch disks or broken clutch 
Piston return spring washers if this occurs in only tor- 
ward or reverse and not in both. 


fF this condition occurs іп beth forward and re- 
verse, and clutch pressure returns to zero (see Sec- 
ion 70, Group 25) when clutch pedal is depressed, 
check the transmission Michon plug. 


If transmission friction plug is nof the cause of diffi- 
culty, "tee" a pressure gauge into the cooler return 
line and check operation of lubrication oil pressure 
reduction valve. When clutch pedal is depressed, 
pressure gauge should reflect В їс 10 pai [0.005624 
to 0.007020 kg/cm’) lubrication ой pressure, (See 
Secion 70, Group 25). 


Continuous Running PTO 


PTO Shaft Won't Tum 


Engine clutch damaged. 
Refer to page 40-5-8. 

PTO clutch shat or shafts broken. 

PTO disconnect not engaged. 

PTO drive gear or driven gears damaged. 
Drive shaft spring broken or damaged. 


Independent PTC 


Noisy PTO 
Bearings failed or worn. 
Gear train damaged or wom, 
Transmission oll supply low. 
Engine slow idle below specified rpm. 
Мо or Low Oil Pressure 


See Section 70, Group 25. 


Pressure Overlap 
See Section 70, Group 25. 


PTO Fails Та Operate 


Clutch facing wor or damaged. 
PTO disconnected, 
Engine сіШеһ pressure piste defective. 


Tractor and Loader - 40302 
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Differential 


Excessive Noise 
(Continuous) 


Worn bearing. 
Damaged or worn gears. 
Loss of lubricant, 


(Under Load) 


Worn bearings. 
Bearing preload ош of adjustment, 


Ring gear backlash ош of adjustment. 


Ма Differential Action 
Bevel pinions worn or damaged. 


Differential Will Not Lock 


Lock рада! turning on shaft. 

Lock collar splines worn or damaged, 

Bevel pinions worn or damaged. 
Final Drives 


Excessive Moise 


Worn final drive shaft and sun pinion. 


Damaged final drive gear. 

Worn planet pinion Bearing rollers, 
Аха bearings damaged. 
insuficient amount of lubricant 


Axles Woni Turn 


Broken rear axle 
Brake disk cocked, 

(Refer to page 40-30-4). 
Broken planetary gears or shafts. 


Loss of Lubricant 


Worn or broken Ой seal. 
Housing gasket broken. 
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VISUAL INSPECTION 


Much сап be learned about the general condition af 
ihe power train by visual inspectian, 


For ахатрів, if the power train is losing too much 
fluid, this can mean an external leak. 


heck for the following conditions: 
1. Improper cap screw torque. 
2, Cracked or broken housing. 
3. Failed gasket. 
4. Worn or improperly installed ой seals and/or 
O-rings. 
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TESTING AND ADJUSTMENTS 


Clutch Assemblies 


Disconnect extemal clutch pedal limkege at clutch 
operating rod yoke, Remove access cover from left 
side of clutch housing. 





1—ÉCparating Lever 
2—(persting Balt 
d—Threw-mut Bearing 


d—Jam Huts 
5-Сішеп Plate Ping 
6—Access Cover 


Fig S-Acjusiing Chuch Operating Levers 


Loosen the Three clutch operating bet nuts until the 
clutch operating lever contacts the powershaft clutch 
plate pins (Fig, 5; 


Rotate flywheel іс gain access іо each of the three 
operating Бой ruts theaugh hole іп cuich housing. 


Tighten one chuth operating bolt nut 2-1/2 tums, 
Adjust the external pedal linkage at clutch operating 
rod yoke to move ihe clutch throw-out bearing into 
inital contact with the adjusted clutch operating lever, 
Bieadjust the remasnimg two clutch operating lavers 


a0 thet they lightly contact the clutch throw-out bearing, 
then tighten lock nuts. 


Liho in ULSA 


Adjusting Clutch Pedal Free Travel (Units Without 
Reverser and Continuous PTO) 





3—Jam Mil 
4--тоже 
5—5 In, (127 mm] 


1--Әлесіһей Free Travel 
2—Clutch Rod 


Fig 8-Free Travel WiTour траг 


Аар tha cluich operating rod to Баз 1-inch (25.4 
mm) free travel measured at the pedal pad (Fig. Б), 


Without Reverser (With Independent PTO or With 
Мо РТО) 


Push down the clutch pedal until Ihe clutch fingers 
contact the throw-oul bearing. Measure the distance 
fram the pedal arm іс where the arm hits ihe pedal 
stop. This distance must һе 5 in. (127 mm) (5. Fig. Б) 


E adjustment is needed, turn the yoke (4) of ihe 
clutch rod until the dislance is 5 in. (127 mm). 
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Adjusting Clutch Pedal Frea Travel 
(Units With Reverser) 





тарай 


1--ӘресіНей Dimension 5-1/4-inch (133.350 mm) 
J—Paedal Adjusting Rad and Yoke 


Fig. fAdusing Clutch for Wear 


Depress the pedal to the bottom of the first stage 
detent (where throw-oul bearing contacts clutch 
fingers |. 


A! this position, adjust the pedal rod to obtain the 
ресімі distance 5-1/4-im, (133.3 mm), measured 
from {нё геаг or face of clutch pedal pad to the front of 
the clutch housing-ta-engine bolting flange (Fig. 7). 


Сішеһ Pedal Position Adjustments 
Positioning Clutch Pedal on Tractors with No PTO 


То position the clutch pedal for proper aperation of 
ine clutch, 90500 The dutch pedal positioning сар 
screw and depress the clutch pedal until the cap screw 
contacts the rear of slot in clutch pedal arm (Fig. B). 


Positioning Clutch Pedal On Tractors with 
Continuous-Running PTO 


i1) For PTO Operation 

Tc position the clutch pedal for proper operation of 
tha PTO clutch, loosen the clutch pedal arm-io-clutch 
ресві cep Screw and pull rearward on pedal until cap 
screw contacts front af slot in clutch pedal arm (Fig. B). 


Ao m 175,4 


r- 
zx 
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1--Сішісі Pedal 
2—BPedal Positioning Cap SE 


Fig. &-Positioning Clutch Pedal 


(2) For PTO Lockout 

When there is по requirement for PTO operation for 
long periods of lime, the continwous-running PTO 
clutch may be locked out to save wear on the clutch 
and for better positioning cT the clutch pedal. 


Та dé this, loosen the padal posilioning сар screw 
and depress the clutch pedal until the cap screw con- 
tacts rear af siot in clutch pedal ann (Fig. 8). 


Reverser 
Engine Stall Test 

Check clutch pressura as described under "Clutch 
Control! Valve Test", Section 70, Group 26, 


Periorm “Engine Stall Test" as follows: 


1. With engine running, engage the clutch pedal 
with ihe reverser lever in the forward positon unl the 
Tractor moves. 


2. Depress ihe clutch pedal, lock the brakes, place 
ihe transmission in 81h gear, run ihe engine at fast idle 
and engage the clutch. The engine must siall in 5 
seconds maximum after the clutch pedal is released. 


3. Нараа! the stall test with the reverser lever in the 
reverse position and the transmission in 4th gear, 
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H the engine stall cannot be achieved in the pre- 
ceding tests, with the reverser system pressure set at 
14510 155 psi [10.18 fo 10.80 Каст]. a malfunctian іп 
ihe reverser clutches or contro! valve is indicated, 


Also perform the ENGINE STALL TEST after ser- 
vicing any components in the reverser assembly. 


Adjusting High Speed Lockout 
Fin Clearance ( -277181) 


Place the transmission range shifter lever in the high 
гатое posito, 


(1) 





; — ow | putt 
At 


1--іп High Range 
2— Adjusting Yokes 


3—Feeler Gauge 


Fig. S-Maasurimg High Speed Lackout Pin Clearance 


Move the reverser éantról laver to the neutral posi- 
tion. With a lemer gauge, check the clearance between 
the control shafi arm and the aide of the high speed 
lockout pin (Fig. 91. Lengthen or shorten the reverser 
control ever rod to provide 0.040 in. (1.02 mm) chear- 
ance (inset, Fig. 8). 


Refer to Section 70, Group 25 for hydraulic testing 
and adjustments. 


Adjusting Reverser Neutral Lock 
Position ( -277181) 


After adjusting high speed lockout pin clearance, 
adjust the reverser meutral lock 


Liho т Ш.Б А. 
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Refer to Fig. 6, Section 49, Group 15 for location ol 
parts. 


Move transmission control lever (12) backward and 
forward to locate the neutral detent position, Position 
lever in neutral position. 


1. Remove cotter pin (16) and headed pin (17). 
Loosen jam nut (14) and lengthen or shorten link (39) 
by turning adjustable yoke (15) until neutral latch (2) 
fits over pin оп dash. Tighten nut. Replace pin and 
coter pin. 


2. With neutral latch down, reverse: must not en- 
gage. 


3. With neutral latch up and transmission іп hsgh 
range, reverser must not engage reverse. If reverser 
does engage, reverse adjust the control lever rod 4211 
1/2 turn counterclockwise. (items 1. 2 and 4 must be 
rechecked after correction.) 


4, With neutral latch up and reverser in neutral, 
abruptly place transmission in high range. If reverser 
engages Forward, adjust the control lewer rod (21) 1/2 
turn clockwise, (Items 1, 2 and 3 must be rechecked 
after carrectian.) 


Tractor and Leader - 4Папг 
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Independent PTO Brake 


To adjust the PTO brake proceed as follows: Using a 
fixture fo pilot the transmission front bearing support 
and the powershatt brake band, adjust the band so that 
apelying a force of 45 to 55 Ibs. (20.41 із 24.85 kg] fe 
the’ return spring end of the lever, will provide 0.31 to 
0.50 in. (7.87 to 12.70 mm) clearance between the 
| powershalt brake operating lever and the lever sop pin 
in the bearing support, 


+ 


ТТТ 





i—Brake Band 4—Clearance Dimension 

2—PTO Powershatt 0.31 1o 0,50 in. 

j—Hrake Piston [7.8 to 127 mmi 
РТО Brake 


Fig. !Ü-Adjusüng PTO Brake 
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Differential and Parking Brake 


Set brake laver so that pawl (5, Fig. 5, page 40-25- 
5i is in first notch above long tooth. Hand tighten brake 
adjusting set screw (25). 





TERNE 8—2 
1—Transmission Case 3—Brake Band Step Screw 
z—Jam Nul 4—0-Ring 


Fig. ! T-Brake Бала Stop Adjustment 


Laosen jam nut (2. Fig. 11) an bottom left side of 
transmission case. Tighten brake band stop screw (3) 
hand tight, then back aff two turns. Tighten jam mut (21. 
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Group 25 
HYDRAULIC SYSTEM 


GENERAL INFORMATION 


mua (1) 
rA 
і, ү cd "к DAE : | КЕТТЕ (4) 







Tab5HB 


i—High Pressure Oil 11--Нетоһе Cylinder 20—Ta Power Steering Valve 
2—lriermediate Pressure Dil 12—Selecive Conhal Valve 21—Hydraulic Aeservoir 

+Low Pressure Qi 13—Ditterential Drive Shaft 22—0 Cooler 

4—Pressure Free Oll 14—Countershatt 23—Bieed Line 

§—=Tranmsmission Drive Shatt 15—Transmission Oil Pump 23—Main Hydraulic Pump 
B—Lube to Firsal Drives T&—Presaure Control Valve 25—RBrake Valve 
7T—Tramsmissinn OS Spray 17—Irrtake Screen 26—Pressure Regulating Valve 
E&—Rnckshaft 1B—Transmission Filter 2T—Lube Reducban Valve 
S—Transmisssan Oil Cup 15—Acliet Valve 28—Coolr By-Pass Peli] Valve 


Ға) i-Hyckauhe Syshem for Tractors Equipped wilh Revene Lini 
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i—Seiective Control Valve B—Pressure Control Valve 15— Transmissión Oi] Pump 
2—Baàom Section 8—Main Hydraulic Pump 1i—intake Screen 
Bucket Section 1ü0—2Oil Cooter Bypass and 17—Hochsha!t 
4—Boom Cylinders Charge Relief Valve 18—Indepandant PTO Control 
§—Bucket Cylinders 11—Reverser Contral Circuit Valve 
§—Loader Circuit 12—Pressure Regulating Valve 18—Cluteh Cylinder 
7—Power Steering 13—Transmission Filter 20—Brake Cylinder 

14—Gil Filior Relig! Valve 21 —Opiional Return 


Fig -Hydai Sohamatie 
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The hydraulic system consists of the main oil reser- 
voor (transmission сазе), transmission oil pump, main 
pump, relief and check valves, auxiliary hydraulic res- 
егусяг, oil cooler (tractors with reverser). rackshaft, and 
ane ar two selective coniral valves іп operate remote 


cylinders, 


The hydraulic system (Fig. 1) is of the closed-center, 
constan! pressure type. 


See FOS Manual “HYDRAULICS” for addi- 
РЕБ | tional description and theory of operation for 
hydraulic components. 


Hydraulic Brakes 


The hydraulic brake assembly is activated by two 
brake pedals, allowing individua! or simultaneous 
operation of the hydraubc brake pressure plates locat- 
ed in annular cylinders in each final drive housing. 


Braking is fully hydraulic with no mechanical can- 
nection between ihe valve and cyknders. 


The brake valve reservoir is filled with oil by the 
transmission (мі pump via the transmission lubrication 
circu 


As long as there is oil in the brake valve reserecsr, 
hydraulic brakimg is possible with the engine either 
running or stopped. 


Power Steering 


Pressure oil from the main hydraulic pump is sup- 
plied to the steering valve housing Ihrough a drilled 
passage in the housing. 


When the slaering valves аге in neutral (steering 
Wheel motion. stopped) Ihe valves am held on ther 
Beate hy hydraulic and spring pressure so there із ma 
nil flow to either side of the steering piston. (Thus the 
larm “closed center” ік used for this steering system.) 
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А mechanical force from the steering linkage can 
move the steering piston but a resultant hydraulic force 
will counteract алу piston mavemeni beyond 0,004 in 
(0.102 mm). 


Pressure Control Valve 


The pressure control valve acts as a flow divider and 
mainiains pressure for the hydraulic system. Й gives 
priority to the steering system. 


Reverser Clutch Control Valve 


Тһе reversar is а hydraulic and mechanical device 
which changes the direction of tractor trawe! under Tull 
load without shitting the transmission gears. А single 
compound planetary set of gears, a reverse brake, and 
опе chutch аге ullized to accomplish this type of direc- 
tional shifting. 


A "high-speed" lockout is provided ІП the reverser 
and transmission control mechanisms to allow reversa 
shitting only when the transmission is in low range. 


Thus, four reverse speeds are provided, each ap- 
proximately 16% faster than their respective torward 
how range speeds. 


A single stage dry clutch ін provided an the engine 
flywheel ahead of ihe reverser uni to disconnect the 
reverse during cold weather, It also serves as а PTO 
clutch if tractor is equipped with a powershait. The 
pedal control linkage is designed sao that the reverser 
clutches are neutralized before the disconnect clutch is 
disengaged. 


MOTE: Units starting with SN. (277182) wil not 
have the high range reverse lockout. 
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Rockshaft System 


The rockshaft with 3-point hitch will handle integral 
and sesmi-mnlegral equipment with three types of con- 
trot: ірай, depth, and load-and-depth. 


Whén the system is set for depth control. (selector 
lever in “D” position) the position of the rockshaft is 
аға m direct relabon to the positon of the coniral 
lever on the quadrant. 


іл either load control (^L"] or Ioad-and-depth con- 
trol ("LD") operation, the rockshall control valve rea- 
ceives signals fram the 3-point hitch draft links. The 
draft links are connected directly to the load control 
shati positioned through the bottom rear of the trans- 
mission case on tapered bushings. Variation of pull 
on the draft link deflects the load control shaft. This 
deflection іе picked up by the load control arm and 
transmitted to the rockshall valve linkage. 


The lowering speed of the rockshafl and equip- 
ment is regulated by the rate-ol-drop screw located 
ап the löp of ihe rockshafl housing in Foni of the 
Seat 


A relied valve іп the rockshaft cylinder. relieves 
thermal expansion of oil in the rockshalt assembly 


Independent PTO 


Operation of the PTO clutch. (mounted ahead of 
Transmission couniershalt bearing support) is can- 
troited by a control valve located al the top of the clutch 
housing in the tranemission shitter cover. 
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Selective Control Valve 


The unit may be equipped with one selective con- 
trol valve- 


The selective control valve will operate single ar 
double-acting cylinders and provides a full range of 
remote cylinder extending and retracting speeds 


The selective control valve is operated by a control 
lever which has four detented positions: [1) neutral; 
(2) extend; (3) retract; and (4) Boat 


The lever will detent in the selected position until 
the end of the cylinder stroke when ii automatically 
returns to neutral. In float position, the lever must be 
manually unlocked. 


Loader Control Valve 


The loader control valve is a closed center, twn 
spool valve 


The boom and bucket valve spools are contained 
in a single body. LIN checks are used which serve as 
one-way valves to prevent drift or leakage of pres- 
sure od io [he port passages. 


Tractor and Loader - JD302 
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DIAGNOSING MALFUNCTIONS 


SYSTEM MALFUNCTIONS 


Hydraulic Functions Slow 


Siow hydraulic response. 
Increase engine speed. 


Dil not getting to main pump. 
Clutch pedal iin disengaged position. 
Transmission pump nof functioning properly. 
Clogged transmission-hydraulic ой filter. 


improper ail in system. 
Drain and fil system with proper ail. 


Stroke control valve out of adjustment. 


Check for foreign material or damaged seat. 


Reset stroke control valve. 


internal leaks in functions. 
Refer to systems tests to find leak. 


Worn main hydraulic pump. 
Test against specifications. 
No Hydraulic Pressure 


Mo oil in system. 
Fill with proper ail 


Ой of wrong viscosity. 
Check ой specilications. 
Pump ош of siroke. 
Check pump shut-off screw. 
Transmission pump not functioning, 
Test against specifications. 
External c line leaks. 
Tighten or replace. 


Main pump wom or damaged. 
Test pump against specifications. 


Oil in System Heats 


Wrong oil viscosity. 
Use proper viscosity. 
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Oil in System Heats—Cont. 


Low oil supply, 
Check ой supply. 


Oil cooler maltunctianing. 
Clean or repair cooler, 


Engine running too fast 
Reset to specifications. 


Oil in System Foams 


Kinks or dirt in fine. 
Clean or replace, 


Low ail level. 
Check oil supply. 


Wrong viscosity of oil. 
Drain and refill to specifications. 


Water їп oil. 
Drain oil and check oil cooler for internal leaks. 


MAIN PUMP MALFUNCTIONS 


Mo Pump Output 


Pump out of stroke. 
Check pump shutoff screw. 
Reset pump stroke control valve, 
Stroke contro! valve stuck open. 
Pump shaft broken. 


Erratic Pump Operation 


Stoke control valve not sealing properly. 
Check for foreign material or damaged seat. 


Leaking inlet or discharge valve, defective O-rings. 
Replace inlet and discharge valve: replace O-rings 
in siroke contro! valve housing. 


Piston springs mot balanced. 
Check for broken springs or springs of unequal 
tension. 


Pump piston(s) sticking. 
Check for burrs or contamination on pesions, Aie- 
place parts i! necessary. 


TÜ | System Teasing 
25-B Hydraulic System 


Pump Noise or Squeal 


Stroke control valve soring guide binding. 
Dress down sharp botom edge. Reset system 
pressura. 


Loase'drive coupling сар screws. 
Tighten to speciesd torque. 


Air тароес in siroke control valve oil cavity. 
Relieve tension on stroke control valve adjusting 
screw, bleed air through threads, and reset system 
pressure. 


Pump Siow Going Out of Stroke 


Wear at pump shaft seal groove causes crankcase 
ail leakage. 
Replace pump housing and seal. 


BRAKE MALFUNCTIONS 


Excessive Репа! Leak-Down 


Brakes тың adjusted 
Bleed and adjusi brakes, 


Leaking brake valve piston O-ring. (Look for external 
leakage on brake valve.) 
Replace O-rings. 


Leakage раз! pressure ring packings in ахіе housing 
or leaking brake oil line. 

Replace pressure ring packings. 

Tighten brake gli line connecbons. 


Defectiva equalizing and reservoir check valves. 
Locate difficulty in either a defective reservoir 
check valve or equalizing valve as follows: 

1. Isolate brake valve from wheel cylinders in axle 
housing and check for pedal leak-down. If leak- 
down stops, dificulty is іп individual brake assem- 
bly in айе housing. 

2 if after brake valve isolation, difficulty continues, 
depress brake pedals separately, then simulta- 
neously, Т ieak-dawn occurs іп both cases, а de- 
fective reservoir check valve is indicated. Н leak- 
down occurs on individual pedal operation and not 
during simultaneous operation, & defective equaliz- 
ing valve is indicated. 
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Excessive Brake Chatter 


Incorrect or contaminated oil in hydraulic system. 
Drain and fill system with proper 08. 


Bleed and adjust brakes. 
STEERING MALFUNCTIONS 


Sluggish Steering 
Failed piston O-rings. 


Failed O-rings in valve housings. 


Leakage past steering valve Боду. 
Replace valve body assemblies. 


Sogged iransmission-hydraulic ail filter. 


Leakage pasi valve seats. 
Factory adjusted shim pack disturbed. 


Loss of Steering 
insufficient oil supply to steering valve. 


Transmission of pump mot functioning properly or 
not in operation (clutch disengaged). 


CRher hydraulic funcbons receiving priority. 
Adjust pressure coniral valve. 


Clogged transmission-hydraulic oll filter. 
Replace filter. 


Main hydraulic pump not functioning. 
Open pump shut-alf screw. 
Repair main hydraulic pump. 


Steering Slow in One Direction 


Leakage past steering valve body. 
Valve seal worm or distorted. 
Dirt on valve seat. 

Replace valve body assemblies, 


Hydraulic Components Chattering 
Failed O-rings in steering valve housing. 


Tractor and Loader - ОЗО? 
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ROCKSHAFT MALFUNCTIONS 


Rockshaft Rises Slowly or Fails 
to Rise 


Mo pump pressure. 
Check operation of main hydraulic pump. 


Discharge valve stuck in open position. 
Check by closing throttle valve. |f. rockshaft rises, 
check for dirt in discharge valve; also check for de- 
fective O-rings and back-up ring in valve plug. 


Rockshaft control valve linkage spring unhooked or 
weak, 
Check by observing valve link through plug on side 
of rockshalt housing. If link moves when tractor is 
shut off, the linkage spring із defective or un- 
hooked. 


Piston O-ring failed. 

Clutch pedal depressed. 
Release clutch pedal, allowing transmission oil 
pump to operate. 


Low pump flow. 
Check and adjust main hydraulic pump. 


Megaliva slop screw not adjusted properly. 
Cam follower adjusting screw not adjusted properly, 
causing improper raise in Load (L) control. 

Adjust cam follower adjusting screw. 
Flow control valve adjusted improperty. 
Transmission-hydrauic oil filter dirty. 


Rockshaft Valves Hunting or Erratic 


Valves too tight (both valves held open). 
Adjust valve neutral range. 


Rockshaft piston O-ring failed. 
Detective thermal relief valve. 
Leaking discharge valve. 


Check valve for dirt or defective valve plug, O- 
mings and back-up ring. 
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Rockshaft Fails to Lower or Lowers 
Too Slowly 


Throtile valve closed 
Valve linkage failed or disconnected, 


Rockshaft Rises Too Fast 


incorect setting of flow control valve, 
Remove shims io decrease flow. 


Rockshaft Fails to Rise Under Load 
Excessive load, 


Insuificient pump pressure. 
Check and adjust main hydraulic pump. 


Negalive stop screw incorrectly adjusted. 
Piston O-ring failed. 


Rockshaft cylinder and valve housing to rockshaft 
housing or transmission case packings failed, 


Thermal relef valve defective. 


Incomplete Rockshaft Rotation in 
pth Control 


Rockshatt control lever positioned incorrectly. 


Insufficient Load Response 


Selector lever in depth (0) or load and depth (LD) 
ition. 


Move selector lever to load control (L) setting. 


Excessive valve clearance. 
Adjust valvas. 


Valves sticking. 
Check for weak valve springs or dirt in valves. 


Control lever too Tar down on quadrant for load. 
Position lever for desired load. 


Load control shaft or bushings worn. 


Negative stop. screw tured in too far. 


70 System Tesüng 
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Excessive Load Response 
Selector lever in load control (1) setting. 
Move selector lever іп load and depth (LD) position. 


Bypassing of Oil, Causing Heating of 
Transmission-Hydraulic Oil 


Valves adjusted too fight (both valves open). 
Adjust valve clearance. 


Valves leaking, 
Check valves for dirt and replace valve plug, О- 
ring, and back-up rings. 


Thermal reef valve failed. 
O-rings failed in control valves. 


Rockshaft Settles Under Load 


Discharge valve leaking. 
Check this by bottoming throttle valve; settling 
should cease. Check valve for dirt, or leaking 
valve plug. 


Rockshaft cylinder check valve ball leaking. 
Replace ball or teface ball seal. 
Leaking pipe plug in госкећай cylinder. 


Parous or failed rockshaft cylinder valve housing. 
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SELECTIVE CONTROL VALVE 
MALFUNCTIONS 


Cylinder Wiil Not Extend 
Check oil supply to valve. 


Pressure valve not opening. 
Adjusi operating cams. 


Return valve nol opening (in case ol double acting 
cylinder). 

Return valve leaking. 
Clean valve, resurtace seal, and adjust operating 
cams. 


Rocker іп cantral shaft гой pin sheared, 
Install maw roll pin. 


Porous selective control valve housing. 
Replace housing. 


Metering valve plugged. 
Claan valve. 


Check for obstruction in valve to cylinder line. 


Tractor and Loader - JD302 
ТМ-1088  (Dec-78l 


Cylinder Will Not Retract 
Rocker to contro! shaft гой ріп sheared. 
Install new pin. 


Pressure valve leaking. 
Clean valve, resurface seat, and adjust operating 
cams. 


Return valve closed. 
Аме! operating cams. 


Cylinder Settles in Neutral or 
Under Load 


Return valve leaking 
Clean valve, resurface seal, and adjust operating 
cams. 


Porous selective control valve housing. 
Replace housing, 


Control Lever Does Not Return to 
Neutral 
Detent piston sticking. 

Remove foreign material. 


Operating lever in float position. 
Lever must be manually returned to neutral. 


Contro! lever linkage bent or binding. 
Replace parts. 
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Pressure valve springs waak. 
Test to specifications. 


Return valves not seating. 
Clean valves, resurface seat, and adjust operating 
cams. 


Cylinder has extensive internal leaks. 


Control Valve Will Not Stay In Detent 
бейеп! rocker worm or broken. 
Replace failed parts, 


Flow rate sel too high. 


Detent pision sticking. 
Remoave foreign material, 


Cylinder Operates Fast or Slow 


Metering valve іпсінтесіу adjusted or sticking. 
Remove foreign material and adjust metering 
valva. 


Flow control valve sticking. 
Remove foreign material. 


Flow control valve spring worn or broken. 
Replace spring. 


Pressure or return valve sticking or leaking. 
Clean valves, resurface seat, and adjust operating 
cams. 
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TESTING AND ADJUSTMENT 


Transmission Oil Pump Flow Test 


Start the engine and operate functions to heat ihe oil 
to 100°F (38°C). 


Stop the engine and check transmission oil level, 
Remove the transmission filler cover and (fer, 


Install the dummy filter and flowmeter as shown Іп 
Figure 3 o 4. 


NOTE: If dummy fier assembly leaks, grind a step 
back an the filter housing cover assembly JD-293-1 as 
shown in Figure 5. 


The tester inlet hose attaches to the filter housing 
cover using а D-85 filling. 


The tester outlet hose should be inserted into the 
transmission filler neck. 





ТЕШЕ 





1—Pressure Loading 5—0-81 Tester Outlet Hose 
Vaive Handle (to trang, filler nack) 

2—0-96 б Шштиту Filter Aciiet 

3—10-81 Tester Inlet Hose Valve Spool 

40-89 7—D-ü8 


Ға 3-Тғалаңнағып Ой Pig Tas! 
Lising Muay Hydac Taster 





Litho іп USA, 


Tractor and Loader - JUS 
 TM-IOB8  (Dec-?8) 





T—Pressurg Loading 4—D-89 Fitting 
Valve Handle 8--Пштилу Filter Relief 
J—Tester Inlet Нове Valve Spool 


3—Taster Guilet Hose 
(tà trans. filler neck) 


Fig. = Transmissian OW Pump 
Test Uang OTC Mycrauic Tester 


Remove transmission cul filter relief valve plug. 
Remove oil filter relief valve cartridge. 
install dummy filter relief valve spoo! (JD-293-4]. 


Secure the spool assembly JD-293-4 into the relief 
valve port with the D-88 fitting. Do not cap the fitting. 


NOTE. Wf cil leaks from the D-89 fitting during test, 
stop and check the dummy filtar for proper installation 
of components or leaking O-rings, 


Tractor and Loader - JD3O2 System Testing то 
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Fg. 5-Рәте for Mustang Dummy Fte 


With ihe flow mater pressure contro! valve open, 
start the engine and adjust the engine speed to main- 
tain 2500 rpm. 


Slowly close the pressure control valve to maintain 
the test pressure of 150 pal (10.3 bar). Recheck rpm 
and record the pump flow. 


The minimum acceptable pump flow is 7.0 gom 
(0.44 Lis). 


Test Diagnosis 


H pump flow is to specifications, bul pressure 15 how, 
check the pressure regulating valve for malfunction. 


I the pressure is 10 specifications but the pump tow 
is low, check for (1) plugged transmission pump inlet 
screen (2) faulty transmission filter relief valve (3) warn 
transmission pump. 


To check the filter relief valve install dummy filter but 
пої the relief valve spool. Establish pump flow and 
pressure. Raise the pressure with the tester loading 
valve until flow drops of. The filter relief valve should 
open а! 50 pai (3 bar) (4 Кост). 
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Main Hydraulic Pump Flow Test 
1. Discharge the hydraulic system pressure by 


operating the steering and optional equipment 


2. Tee a to 300 psi (0 to 21 bar] gauge into the 
pump inlet (1, Fig. 61 ta monitor charge pressure. 


Оп early units it will be necessary to install в tee 
connector. 


3, Install а 0 te 3000 psi (D to 210 bar) gauge into 
the siroke control valve upper plug [2, Fig. 6) to 
monitor standby pressure 





1— Charge Pressure 7—Stirdby Presture 
Test Рогі Test Port 


Fig. E-Main Hycraubc Pump Test Port Locations 
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4. Connect the inet of the hydraulic tester to the 
pump outlat fitling (Fig. 7). 





Fig. 7-Pump Output Port 


5. Remove the transmission filter relief valve bore 
plug and métal ihe D-93 slotted filing (2, Fig. 8) 
to hold valve in place 


Б. Connect the hydraubc tester retum (1, Fig. 8] ta 
the 0-93 slotted Ming. 


1--Мұтігашіс Tester 2--П-ӛз Fitting 
Return Hose 


Fig. §-Cannecting Flow Meter Oulel Hose 


Tractor and Loader - „2302 
TM-1089 (Aug-78) 


т. Start and run the umit а! 1875 rpm, Adjust flow 


meter pressure control valve ta obtain approxi- 
mately 2000 psi (138 bar) at the flow meter 
pressure gauge. Continue to run the engine 
until of temperature reaches 126.5°F (5042), 


. Completely close the flow meter pressure con- 


tol handle. Aun the engine at 2500 > 5 rpm and 
check system standby pressure on the gauge. Н 
necessary, adjust stroke control valve to obtain 
slandby pressure 01 2250 + 50 psi (155 + 3 
bar), 


. Run engine at 2000 + 4 rpm and fully open ihe 


flow meter pressure contro! handle. Record the 
flow. 


The minimum acceptable flow is 11.4 apm (0,71 
Lis). Low flow may indicate a charge circuil 
problem, defective flow meter, incorrect engine 
speed, or a defective pump. 


‚ Slowly close the pressure control valve until 


2000 psi [138 bar) is registered on the pressure 
gauge at the pump and record pump flow. 
Maintain an engine speed of 2000 + 5 rpm. 


The minimum acceptable flow is 8.8 gpm [0.55 
Lrs] 
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With the pressure still at 2000 psi (138 bar) 
check the charge pressure, Charge pressure 
must Бе BÜ = 50 psi (6 = 3 Бал, If charge 
pressure is 30 psi (2 bar) or lass, main pump 
flow test results will be invalid. If charge pres- 
sure is above 130 psi (8 bar) the oil cooler relel 
valve is not functioning properly, Correct. the 
charge circuit problem and relesi. 


Determine the pump efficiency by dividing tha 
flow recorded іп Step 10 by the flow recorded іп 
Step 8. If the pump percentage drops below 
75%, the pump should be repaired. 


Hf the pump percentage is above 75% and the 
flow is lass than the minimum flow value. flow 
meter error is likely. 
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REVERSER CLUTCH CONTROL 
VALVE 


System Pressure Tests 
Pressure Regulating Valve Adjustment 


First*check the reversar systemi pressure and ad- 
just Й necessary. Hemove the plug at the bottom of 
ihe control valve noussng cover and Install а pressure 
gauge 


Place the left-hand transmission shift lever in 
"park," start the tractor engine and set speed at fast 
idle. 


With the clutch pedal in the engaged position, ob- 
serve reading on gauge. Aeverser system pressure 
should be 145 to 155 psi | $0.19 to 10.80 kg/cm] at 
ТВОЕ [BR.Z"C |. 





ГЕРЙ 


Fig. & Pressure пиар Vale Plog 


Il! pressure 15 nell within lhe correct range, remove 
plug in nmverser control valve cover (Fig. 8) and add nr 
deduct shims until corect pressure 15 reached, 


Clutch Control Valve Test 


Periorm this check only alter the reverser system 
pressure check is completed to be sure system pres- 
sure is within full engagement pressure speciica- 
tons. 


NOTE: Before checking or adjusting cluteh control 
valve, be sure fhe dry-type Шесоппегі GUGA wear 
adjustment is correct, See Section 40, Group 5 


Remove the clutch pressure Tap plug al ihe bottom 


ol the control valve housing cover. install a pressure 
garge 
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Place the transmission shift lever in "park" position 
and start the tractor engine. Set the engine ai fast 
Ше and place the reverser control lever in either tor- 
ward of reverse. Record pressure reading and check 
remaining shit position. Pressure reading should 
read ihe same m вИһег pasion. 


Pressure readimg should be full engagement pres- 
sure. Н reading does nat Tall within this range, adjust 
valve ав falles: 





Ғәгібек 


Fig. 10-САлен Pedal Shaft Arm Achosting Screw 


Loosen clutch pedal-to-clutch pedal shaft arm 
screw and adjust the clutch pedal shaft arm adjusting 
screw until a reading óf 130 psi [9.14 kg/cm") is 
shawn on the gauge. Turn the screw іп 1-1/2 turms 
and tighten jam nut, Tighten clutch pedal-to-clutch 
pedal shaft screw with pedal in upper position, Pres- 
sura reading will now һе correct Tull engagement 
nressura. 


If pressure is not within the specified range, repeat 
check on clutch pack not tested. If results are within 
correct range, check for excessive leakage in the cul 
circuit of the other clutch pack oil circuit. Check both 
clutch oil circuits if oil pressure is still below the de- 
sired specilicabon. 


Tractor and Loader - JD302 
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Shift Adjustment 


The reverser may be adjusted for a firm rapid shift 
or lor a slower shift, it is desirable to have the 
speed-oi-shift as rapid as possible without a jerky 
shifting motion 





T H3 


Fig. 13-Epesd-COHi- Shit Аалга Screw 


To adjust teverser shitting, stop the engine and 
locate the speed-of-shift adjusting screw (accumulator 
charging отсе screw) located on the mar side of tha 
control valve cover (Fig. 11). 


Turn IN the adjusting screw with a screwdriver 1o 
slow down the shift. To speed up the shift for heavy 
oads or when the shift becomes too slow, back OUT 
ihe adjusting screw. Tumi the adjusting screw one- 
lowrlh turn at а Time игіш the desired speed of shift is 
obtained 


See “Speciications” for recommended shift time 
when making this adjustment. 
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INDEPENDENT PTO CONTROL 
VALVE 





2—Cluteh Test Port 


1--Нгаке Test Port 


Fig. Т2-РТ/? Tas! Ports 


Install а pressure gauge in both PTO test ports; 
stat engine and fully engage and disengage the 
PTO lever and record the of pressure of 140 to 160 
psi [9.84 to 11.25 kg/crm'] at 130° to 160°F. [54.4° to 
71.19], 


As the PTO control lever is slowly moved from the 
engaged postion to the disengaged position, one 
pressure gauge should register zero pressure before 
the other gauge begins to record pressure. No pres- 
sure overlap should be experienced when shifting the 
PTO slowly between operating positions 


Н pressure is bower than specified or if the PTO 
stub shaft turns when the lever is disengaged, do mat 
put the PTO under load until these conditions are 
corrected. 
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SELECTIVE CONTROL VALVE 


EC 


к : 0-29 Ой T-3021 
1-35 в-и-Ф 





ТІЛГЕ 


Z-—lInstall at Oil Filter 
Relief Waive Plug 


1—ARS0210 Coupler 


Fig. 13-Selective Comro Valve Check 


Connect hydraulic tester as shown in Fig. 13. Open 
hydraulic tester pressure loading valve. Start engine 
and adjust to 2500 rpm. Move selective contro! мање 
lever forward and hold it there, 


Close the pressure loading valve on the lest unit 
until a reading of 1500 psi (105.46 kos crf) registers on 
the pressure gauge. Ой flow through the selective 
control valve should be from 2 gpm (7-6 L) to ful pump 
flow depending on ihe position of the selective control 
valve metering valve, When metering valve is in the 
center position flow should be & ta 7 gpm (22.7 to 26.5 
Li. 


li necessary, adjust selective control valve metering 
valve (Secton 50, Group 50). 
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PRESSURE CONTROL VALVE 
( -246127) 


Testing Without Pressure Gauge 


NOTE: This check should only be used when it is 
nor practical or possible fo use а pressure gauge. 
DO NOT айелі іп adjust the pressure contra valve 
setting using fis check 


Run the engine at siow idie, 


Tum the steering wheel back and forth, noting 
etori required and the system response. 


Now operate a non-priority function (loader) and at 
the same time turn the steering wheel back and 
forth, There should be na change in steering effort or 
response. Any loss of steering indicates a problem 
with the pressure control маре, 


Testing with a 3000 Psi 
[210.9 kg/cmr| Pressure Gauge 





Еш. bd-Puessunm Gauge іп Hydraulic Pump 
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instell a 3000 psi [210.8 kg/cm'] pressure gauge as 
shown in Fig. 14. 


Run the unit and adjust the hydraulic pump siroke 
control valve for a 1500 psi [105.46 kg/cm") reading оп 
the pressure gauge. 


Operate a non-priprity function (loader), The func- 
tian should not operate. 


If the non-priority function does operate, there is a 
matunelion in the pressure control valve (probably dirt 
in the valve of a broken spring). Correct this problem 
belora proceeding with the next step. 


Adjust stroke control valve to raise the hydraulic 
pump pressure іп 50 pesi [3.51 Каст] incrementa. 
Aher each adjustmeni, move ihe contro! lever to 
operate the non-priority function. Note the pressure 
gauge reading when the function begins to operate. 
Pressure should be 1700 to 1800 psi [119.5 to 126.5 
kg/cm] pressure control valve setting. If necessary, 
adjust pressure control valve. 


Readjust the stroke control valve to obtain hydraulic 
system stand-by pressure of 2300 to 2400 psi [161.7 to 
168.7 kg/cm]. 


NOTE: The folowing is an alternate procedure 
which can be used to test the pressure contro! valve 
setting. 


Install a 3000 psi [210.9 kg/crr] capacity pressure 
gauge in pump pressure tap. 


Run the unit and observe pressure gauge reading. 
The gauge reading should be 2200 іс 2300 psi [154.7 
to 161.7 kg/cm), If necessary, adjust stroke control 
valve to obiain correct pressure. 


Check a non-priarity function for normal operation. 


Operate non-pricrity function and observe pressure 
reading on gauge as function operates. Reading 
should be 1700 to 1800 psi [119.5 to 128.5 кост] 
pressure control valve setting. |Р necessary, adjust 
pressure control valve. 
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PRESSURE CONTROL VALVE 
(246128- ) 


Testing with а 0 to 3000 psi (0 to 211 
kg/cm’) pressure gauge 
Install a 0 to 3000 pal (0 to 211 kg/cm) pressure 


gauge in the main hydraulic pump pressure tap (Fig. 
14). 


With engine set at 1000 rpm, operate loader valve or 
other non-priority function, 


Pressure gauge will indicate the pressure control 
valve setting. 


Pressure gauge should read 1600 + 50 psi (112 + 4 
kg/m). 


Adjust pressure contro! valve setting, if necessary. 
Adding shims increases valve setting and removing 
shims decreases valve setting. 
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TESTING STEERING SYSTEM 


On any power steering problem, always check the 
main hydraulic pump and pressure contro! valve to 
be sure they ага operating properly. 


With engine stopped, check manual steering. Have 
front wheels raised off the ground. Turn steering 
wheel back and forth to both steering Emits. There 
should be mo binding or extreme hard turning spots. 
Н binding or hard turning exist, check the mechanical 
linkage. 


Start the engine and stear іп both directions to the 
travel limits, Steering effort and response should be the 
same in both directions. Dio this on both easy and hard 
steering surfaces. Slow steering or loss of steering in 
one direction indicates a problem with one or more of 
the components that control and contain pressure ой 
for that steering direction. Steering loss in both direc- 
lians points tà components common to both steering 
direction circuits. 


Check for steering drift when the tractor is standing 
still, when it is moving, and with the front wheels 
raised. Drift іс generally caused by steering valve or 
O-ring leakage in thal steering direction. circuit. 


Steering valve leakage can be caused by а worn 
or distorted seal, дігі on the valve seat, or improper 
adjustment of the valve body shim pack. 


The valve body shim pack adjustment is performed 
al the factory and adjustment should mot be attempt- 
ed. Be extremely careful when valve body assem- 
blies are removed nol to change the shim pack 
adjustment. 


A large volume of ail leakage past the seal in the 
adjuster nut indicates a restricted or blocked retur 
oil passage. This can be caused by improper instal- 
lation of the lower needle thrust bearing on the steer- 
ing wheel shalt. И the large chamfer of the thrust 
washer does not face the valve body, return ail flow 
will be restricted. 


The return oil passage іп the clutch howsing can 
be blocked by using an improper gasket between the 
steering housing and clutch housing. The gasket 
used aon manual steering will block this passage. 
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ROCKSHAFT 


Rockshaft Thermal Relief 
Valve Check 


instal а hydraulic hand pump equipped with а 
5000 psi [351.5 kg/cm] pressure gauge іп the single 
remote cylinder outlet (lell side). 


Raise pressure to thermal relief valve slowly. Valve 
should remain closed а! 2500 psi [175.8 kg/cm]. 
When pressure reaches 3500 to 4500 pai [246.1 to 
316.4 kg/cm’), valve should open. 


When checking the thermal relief valve in this 
manner, any seal or valve leakage will affect the test, 
Do not exceed 5000 psi [351.5 kg/cm'] pressure 
when checking the valve on the tractor as dam- 
age to seals might result. 


Rockshaft Flow Control 
Valve Check 


Connect a hydraulic tester (in-line type only) as 
shown in Fig. 15. Open teeter pressura loading valve. 
Start engine and adjust speed to 2500 rpm. 


Place rockshaft selector ever іп "L" position and 
record flow as rockshaft rises. Н Flow is nof 4-3/4 to 
5-3/4 орт (18.00 to 21.75 L/min), adjust flow control 
valve 


An alternate and more accurate method to check 
flow is fo connect tester “IN” lime to rackshaft single 
remote cylinder outlet and “OUT line as shown in Fig. 
13. Open hydraulic tester pressure loading valve. Start 
engine and adjust speed to 2500 rmm, 


Place rockshiatt selector lever in "L" position and 
close pressure loading valve on the test unit until a 
reading ol 1000 psi [70.3 Коса] registers on the 
pressure gauge. If Пом is not 4-3/4 to 5-3/4 gpm 
(18.00 to 21.78 L/min) adjust flow control valve. 


Tractor ала Loader = JD302 
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1--Матоуа R34063 Connactor 3—From Main 
їпвїшїї (2) АЯ27693 Elbows Hydraube Puma 
2—70 Pressure Control Valve 


Fig, 15-Tes! Hookup 
CYCLE TIMES 


Rockshaft 


Set the engine speed at 2100 rpm. With the rock- 
shaft in the fully lowered position, move the rockehalt 
control laver to the rear raising the госкаһай. The 
lime required to fully raise the rockshaft is 1.9 to 2.3 
seconds 


Remote Cylinder 


With engine set al 2100 rpm, operate selective 
control lever to extend the remote cylinder. Time re- 
Quired to extend cylinder is 2.0 seconds. 


Loader 


With the engine at full throttle, check loader cycle 
times and compare with limes istad below. 


Boom Tl Wk ыдысын 4.50 вес. 
Boom lower (резгет)..................1:.:ə:-..ө.... BO Bat. 
Bucket dump (stop fo stop] 3.20 sec. 
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BRAKE SYSTEM ADJUSTMENT 
AND BLEEDING 


The following adjustment and bleeding procedures 
are to be made in the sequence shown any time the 
brake valve ік removed and disassembled. 


1. Bleeding Air from the Brake 
System 


Run the tractor engine for approximately two min- 
utes іп allow the transmission lubricating system to 
fill brake valve reservoir (clutch engaged and engine 
at fast idle) 


MOTE: If it is not desirable ta run tractor engine at 
this tima, the brake valve reservoir may be filled by 
removing the hier plug on top of fhe valve. 


With tractor engine running, attach a clear plastic 
bleede* tube to а brake blead screw (located on top 
of axle shaft housing) and insert the tube in the 
transmission filler hole on rear of rockshaft housing. 


LUnscrew bleed screw 3/4 turn, slowly depress 
brake pedal on brake being bled, and allow it to ra- 
turn slowly. Continue operating pedal until oil in tube 
is free of air bubbles. 


Hever allow brake pedal to return sharply, per- 
mitting brake valve piston ta release quickly, as 
damage to valve parts may occur before brakes 
are completely adjusted. 


NOTE: M it is not desirable te run tractor engine 
when bleeding Ihe brakes, insert end of bleed tube in 
the top of the brake valve and bleed brakes as іп- 
sirucied above. 


With brake pedal depressed, close bleed screw 
securely. Remove bleeder tube and repeat bleeding 
operation on other brake. 


2. Brake Pedal and Equalizing 
Valve Adjustment 


This adjustment must be made any time the 
brake valve is disassembled. Failure to adjust 
pedal stop screws will allow а mechanical inter- 
ference between the brake pistons and reservoir 
check valves, causing undue wear on valve parts. 


Make this adjustment after the system is free of 
gir. 
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Right-Hand Pedal Adjustment 


Adjust the right-hand brake pedal adjusting screw 
so that the righi-hand brake piston ін fully extended 
from {һе housing and ihe brake pedal arm is tight 
against the piston (not so tight as to move piston) 
with no’ piston free travel. 





Fig. td-Erake Pedi Ашир! 


Apply a minimum of 10 pounds [4.5 kg] to the lali- 
hand brake pedal. H the left-hand pedal starts to sel- 
Be. turn the right-hand pedal adjusting screw gut 
icounterclockwise) url settling steps. Turn adjusting 
screw an additional 1/3 turn after setiling stops. 
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Left-Hand Pedal Adjustment 


Adjust ine left-hand brake pedal adjusting screw 
so that the lefi-hand brake piston is fully extended 
from the housing and the brake pedal is tight against 
the piston [not so tight as іп move piston] with по 
piston free travel. 


Apply a minimum of 10 pounds [4.5 kg] to the 
right-hand brake pedal. Hf the right-hand pedal starts 
to settle, turn the left-hand pedal adjusting screw out 
(counterclockwise) until settling stops. Turn adjusting 
screw an additional 1/3 tum after settling stops. 


After both pedals have been adjusted, align the 
pedals by turning the өтем on the highest pedal 
counterclockwise - 1/6 tum maximum. 


Check Brake Pedal Settling 


Apply а 60 pound [27.2 kg] continuous force to 
each brake pedal and hold for one minute. Pedal 
should not setle more than one inch during this 
period- 


IMPORTANT: Check each padal separately, mot 
both simultaneously, 
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HYDRAULIC SYSTEM ANALYZER 


| Group 26 
| HYDRAULIC SYSTEM (ANALYZER) 


| GEMERAL INFORMATION 





K 


КІЗДІ oa 


= 





1—Masior Hydraulic 2—Tachameter/ 
System Analyzer Temperature Reader 


Fig. 1-Нугашы: System Analyzer 
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The components of the Hydraube Analyzer are а 
master hydraulic system analyzer, a tachometer/tem- 
perature reader and an accessory kit for utility eguip- 
mant. 


The master hydraulic system analyzer is used Tor 
ihe measurement af pressures in the hydraulic system. 
Two vacuum gauges are also available when needed. 
Each gauge is connected 16 a coupling adapter. The 
coupling adapters and gauges have numbers far ider- 
tification, 


The contents of the analyzer are: 


1. One D to 5000 psi (0 to 345 bar] pressure 
Gauge. 

2. One Oto 30in. Hg (0 to 1076 mbar) vacuum йг 
a О to 150 psi (0 to 10 bar) pressure gauge. 

3. One ta 30 in. Но (D tà 1 016 mbar) vacuum 
gauge. 

4, Four О to 400 psi |0 to 28 bar) pressure 
gauges. 


The tachometer/temperature reader із used for the 
meaüsuremant of engine rpm and the eil temperature of 
hydraulic system, The power for the reader is tha 
loader electric system, The reader is adaptable to 
either 12 ar 24 volt system. 


For easy connection of the analyzer the accessory 
kit has the necessary ІШіпде, adapters and orifices. 


The design of the Hydraulic Anatyzer is for the test of 
hydraulic systems. The test of hydraulic system condi- 
lions are made at specific engine rpm, ail temperature 
and with the specific orifice installed, The orifice is 
installed іпіз а circuit so all How from the hydraulic 
pump goes through it. 
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To check for leakage im a circuit use the following 
general procedure. Install the orifice into the circuit, 
Connect the pressure gauges to the test ports of the 
hydraulic pump. Connect the tachometer temperature 
reader to the unit. Start the engine and run а! 1500 
rpm. Operate the control lever (the circuit with orifice 
installed) to put the cylinder at ihe end of its stroke. 
Hold the control lever in this position. This will cause 
thea hydraulic aid to Пом through the orifice and heat the 
oil, When the oil is at the specific temperature, increase 
or decrease engine rpm to get the specific pressure, Tf 
the engine rpm is more than the specification the circuit 
has leakage or the hydraulic pump із warn. 


Тһе Hydrau&sc System Pretest Check Sheet (Fig. 21 
іза general list of possible symptoms (problems) of the 
hydraulic system. 


The Symptom Index is à Est of possible symptoms 
from the Pretest Check Sheet and customer complaint. 
Also next to the symptom is the probable faulty com- 
ponentis) and a test to verify i. 


Follow the procedure below to test the hydraulic 
system: 
1. По the Pretest Inspection and Operational 
Checks. Write the results on the Pretest Check 
Sheet, 


2. Find the symptoms from the Pretest Check Sheet 
in the Symptom Index, page 70-76-5 to 70-26-7, 


3. Da the verification tests. 
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CAUTION: Escaping fluid under pressure 

can have sufficient force to penetrate the 
skin, causing serious personal injury. Before dis- 
connecting lines, be sure to relieve all pressure, 
Before applying pressure to system, be sure all 
connections are tight and that lines, pipes and 
hoses are not damaged. Fluid escaping from a very 
small hole can be almost invisible. Use a piece of 
cardboard or wood, rather than hands to search for 
suspected leaks. 


if injured by escaping fluid, see a doctor at once. 
Serious infection or reaction can develop Н proper 
medical treatment іс not administered immediate- 
ім. 


PRETEST INSPECTION 


1, Write the machine identification information оп Hy- 
draulic Systems Pretest Check Sheet (Fig. 2). 
(Form M-5107-Stock-5-76) 


2. Write the customer description of problem on Check 
Sheel. 


3. Gleàn machine as needed for visual inspection. 


4. Inspect these items: (Write the results on Check 
Sheet) 


Hydraulic ail 

Transmission filler 

Function return filter 
Transmission oil cooling system 
Hydrauic lines and fittings 
Gylindars 


5, Coret problems. noted. 


&. Do the Operational Checks. 
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OPERATIONAL CHECKS 


. Write the following information on the Hydraulic 


System Test Record. 
Machine description 
Tesi specifications 
Circuit relief settings 


Start engine. 


|. Operale the functions until hydraulic of is warm. 


‚ With engine at fast idle, operate lunchons. Write the 


cycle times on Hydraulic System Test Record. Ob- 
serve operation of functions. 


‚ Compare recorded cycle times with specification 


cycle times, 


. Check applicable symptoms on Check Sheet. 
. Inspect hydraulic off for bubbles. 
. inspect filters for plugging and particles. 


. Go to Symptom Index, pages 70-26-5 to 70-26-7. 


Select probable faulty components). Select com- 
ponent test. 
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HYDRAULIC SYSTEM PRETEST 
CHECK SHEET 


| Customer Comments: 


| 


PRETEST INSPECTION 
. Élgan machine as required. 3. Gomect any problems. 
. Perform all inspections. | 2 Perform 
Hydraulic Oil . Oil Cooler 
Correct type Clear af dirt, debris 
Correct lined Fan ar shraud damaged 
CAMS pi Ве terisicn and condilion 
er, = жас ла ЖЫН 


Leaking cooler or lines 
Control Valve(s) 


raulic System 
Bent linkage Bent ar damaged lines 
Properly adjusted linkage External oil leaks. 
Cylinder Rods) Bent 
Frequently blown seals and fittings 


ж | 
т | 


ride acu | 


itu H ood | 


+ 


AumMured Filler 
Fisgged Filler 
Metal Particles 
Packing Farikcles 
New Filter listalled 


OPERATIONAL CHECK 


noone ooo oo пап 


а ш, посо пип | 


оопооЕ 
undnog 


. Start engine, Warm the hydraulic ail ав described 3 Record cycle times, Check applicable sympio 
іп the machine Technical Manual, 4. Rénspect hydraulic oil far bubbles. 

. With engine ai specilied fast idle, cycle each cir- 5, Go io Symptom Index in machine Technical Ma 
gwii. ual ta select and verry faulty component 


No hydraulics 

Ме power пп hydraulica 

Siow hydraulics, general 

Siow hydraulics in circuit 

Slow circuit in one direction 
Chattering hydraulics, general 
Shattering hydraulics in сіғеші! 
Circuit initially moves in opposite direction 
Wrong circuit opsrades 

Drift or leakdown in circuit 

Ricky operation of control walves 
Noisy pump 

Filter warning indicator cn 
Slipping transmission 


COMMENTS; 


(Mame of circuit] 
(Mame of circuit) 


(Матн of circuit) 
ІМатне of нши] 
{Мат of circuit) 
[Mame af cinstit) 


LI cH p ODDO UtE pr tcd trc 


Aetio ETOCK 2-7 





Fg. 2-Hyceauoke Syspam Pretest Check Sheet 
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|. SYMPTOM INDEX 


| PROBABLE FAULTY 
SYMPTOMS COMPONENT VERIFICATION 


Drift ar leakdown іп hydraulic | Cylinders! Da the Cylinder Leakage Test, page 
circuit. Loader control valve 7ü-25-16. If the problem is not the 


Selective cantrol valve cylinder(s] da tha Circuit Leakage Test, 
Possible; No power in circuit page 70-25-15. 












Circuit (loader functions) iilially | Lift check іп the loader Inspect lift chack valve and spring. 
moves іп apposite direction. control! valve Install new parts as necessary 
(Section 50, Group 45) 


Slow бе по loader operation Pressure control valve Do Pressure Control Valve Tesi, page 
70-2E-20 or 70-28-21. 

Ma steering power during 

laader operation 





Мо hydegule power in 
a nan-prioriby circuit 


The hydraulic system is These problems nave many Do ihe System Test, page 70-26-8 
slow, general possible causes 


Chattering of the hydraulic 
system, general 


Transmission (reverser) 
ig slipping 


Too much heat in hydraulic 
system, general 


Chattering when & cylinder There is leakage from 
is being extended. the charge or return 
circuit. 





Do the System Test, page 70-26-B. 
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SYMPTOMS 


Ги er leakdewn of the 
rockshall with a load 


PROBABLE FAULTY 
COMPONENT VERIFICATION 


Discharge valve 
















Turn the throttle valve їп. if drift is 
stopped, clean or install new parts às | 
necessary (Section 50, Group 55) 





Rackshaft cylinder check Inspect spring, steel ball and seat. 
ball Install new parts as necessary 
(Section 50, Group 55) 


Thermal relied valve аай new part (Section 50, Group 
55] 








Pipe plug іп rockshalt Pul sealant on pipe plug and tighten 
cylinder (Section 50, Group 55) 







O-rings in valve or install new parts ав necessary 
cylinder (Section 50, Group 55) 












Focksnatt cylinder and Check for a crack im housing. install 
valve housing new paris as necessary. (Section 50, 
Group 55). 












Load on rockshatl inilially Rockshaft cylinder check | Inspect spring. steel ball and seal. 
Moves in apposite direction ball install new parts as necessary 
(Section 50, Group 55). 











Flow conirol valve Check adjusiment (Section 50, Group 
55). Spring is weak or broken. 
Inspect amd install new parts as 
necessary (Section 50, Group 55]. 


Rockshall goes up slowly 


O-ring on piston Inspect and install new parts as 
necessary (Section 50, Group 55}, 


Discharge valve Valve is open all the time. Check for 
dirt in valve; also inspect valve plug 
lor bad O-rings and back-up washer 


(Section 50, Group 55]. 
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SYMPTOM INDEX | 


PROBABLE FAULTY 
SYMPTOMS COMPONENT VERIFICATION 


Too many failures of O-rings, 
hoses and fittings. There is 
leakage to the outside of main 
pump 


Мат pump is Slow 10 59 
іп stroke when a control 
lever 15 moved, 
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High standby pressure 


Fiter screen in stroke 


control valva assembly. 


Crankcase outlet valve. 





Do Standby Pressure Test, page 
70-28-19. 


inspect screen for debris. Clean ог 
install new part as necessary (Section | 
50, Group 10]. 


Check the seating of crankcase outlet | 
valve (Section 50, Group 10). If 
setting is correct, Inspect valve Tor 
free movement іп bore, Install new 
parts as necessary (Section 50, 

Group 10). 
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TEST AND ADJUSTMENT 


System Test 


THEGUEN 


1--202772 Elbow Adapter 90 ( 28905834] 

2— 202854 Straight Fitting (Pump Inlet Pressure} 
3—202850 Coupling Adapter {2 needed] 

4--38852 Hose Assembly 144 in. (2 858 mm] 
5—202855 Straight Fitting (Pump Outlet Pressure] 
&—202851 Swivel Elbow 90° 

T—38553 Hose Assembly with Valve 144 in. (3 644 mm) 


Fig, 3-Main Pump Test Connection 


CAUTION: Stop the engine, Operate the 
steering valve and loader control valve to 
release hydraulic pressure in the system. 


Slowly remove plugs from test ports af main pump to 
release the remainder of amy hydraulic pressure іп 
system, 


Install Fittings |2, 3, 5, and 6, Fig. 3) and hose 
assemblies [4 and 7) іс fest ports of mam pump 
Connect hase assembly (4) ta Ma. 2 coupling adapter 
an Hydraulic Analyzer. Connect hose assembly (7) ta 
Мо. 1 coupling adapter on Hydraulic Analyzer (Fig. 5) 


NOTE: On units to ү -2909741 remove ihe 


adjustable elbow with ra fes! port. Install elbow adapl- 
er (1, Fig. 3) with test port for pump inlet pressure 
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1—Reverse Clutch 3— 3202850 Coupling 
Control Value Adapter 

2—3202853 Straight 4—16952 Hose Assembly 
Fitting 144 in. [3 658 mm) 


Fig. 4-Бекагжеу бүт Pressure 
(Trangmiasian Pump Duie) 


On units with à reverser install fittings (2 and 3, Fig 
4) and hose assembly (4) ta control valve (1). Connect 
hose assembly іс No. 3 coupling adapter on Hydraulic 
Analyzer. 


MOTE: There is па &onneectian for reverser system 
pressure (transmission pump outlet) on unis nal 
equipped with a reversar. 
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1 —Powsr/EPM Cable 
2-Magmetsc Pickup Plate [short] 





Fig. 7-іпаау Magnetic Pickup 


= Thumb Dias {аќ 142) 4—Power/APM Catia j н 

2—Tachaometer/Temperature S=Pump Outlet Pressure Install magnetic pickup (2, Fig. 7) and mounting 
Reader ü—Pump iniet Pressure plate (3) to timing hole in wheel housing. Turn mag- 

i—Temperature Sensor T—Trànemissian Pump netic pickup clockwise inio plate until it is stopped by 
Cable Стен Ihe teeth on iywheel. Turm magnetic pickup counter- 


ciackwise 1/4 ta 1/2 turn and tighten lock nut. 


Connect power/rpm cable (1) to magnetic pickup. 
Connect pawer/rpm cable 184, Fig. 5] to junction on 
Tachamalter/Temperature Reader. Turn thumb dials 


Fig, 5-Hydravdc Anaiyzar 
11110 142 





1--Рштір іпіеі Line Z—Temperature Sensor 


Fo Я-А Tempersiure бете 





Fasten temperature sensor (2, Fig. Є} to inlet line (1) 
with a plastic strap. Connect cable (3. Fig. 5} to junction 
an Tachometar/ Temperature Reader (21 


1—Rnd Clip 2—EBlack Chip 
(Positive Past) [Negative Post} 


MOTE: For good contact, put a layer of grease HE ee Unna 


Between temperature sensor and inist line. Pura shop 
tower around sensor Io decrease Ihe effect of outside 
air temperature, 


Connect red clip (1, Fig. 8) and black clip (2) af 
power/rpm cable to battery. 
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reánany 


1—3202768 Orifice 0.086 in, |2,18 mm) 
2—37548 Hose Assembly 40 іп, (1 015 mm) 
3— 202807 Special Adapter 


Fig, S-Instail Олйсю 


Before the installation of orice make апу necessary 
repairs of the rockshatt. Any leakage from rockshalt 
can cause a bad lest of main pump. 


Remove the flow contra! valve from rockshall hous- 
ing. See Section 50, Group 55, 


Install orifice, Part Мо. 202768, (1, Fig. 9) into rack- 
shaft hausing. 


Remove plug and mstall special adapter (3) into 


bare of filter relief valve, Go mot remove the filter relief 
уйіме. Install hose assembly (2). 
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Write the test specifications (Fig. 10) on the 
Closed-Canter Hydraulic System Test Record (Form 
M-5112 Stock 8-76). Sea example of Test Record (Fig 
11) 


On units wilh reverser pul the controi lever für re- 
verser in neutral, Engage the neutral latch. 


Units with a rackshadt, put ihe load selector lever in 
ihe "D" position, Do not move the control lever for 
rockshaft during test. 


Start the engine and run at 1500 rpm. 


NOTE: With orifice installed as shown in Fig. 8 and 
fhe engine running, fhe main pump im in stroke. 


Heat the hydraulic oil to 122 to 131^F (50 to 55°C} 
with orifice flow, There is orifice flow when the arifice is 
installad as shown in Fig. В and the engine is running. 


IMPORTANT: For accurate test results keep the 
temperature of oil between 122 and 131'F [50 and 
55°C) for all tests. 


Follow the steps on the next page. 
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HYDRAULIC GIL TEMPERATURE: 122 tn I131*F(&D te БЕНГ] sensor oa main pump dalet line 


QREFICE USED: 202786, 6.088 in. (2.18005) remore tha flow control valve 
from rockshaft and install orifice 


SETTIRMG OF THUMB DIALS: 142 


MAIN PUMP OUTLET PRESSURE MAIN PUMP INLET PRESSURE | ТАРТ 


1000 1500 to 1650 pgi 2200 to 2300 psi 10 to 35 pst 15 tn 40 paf | 145 to 180 psi 
(103 to 114 bar) [152 te 155 bar] [ü.7to 2.41 Bar) |[1.03 te 2.75 һағ)|9-9% to 11.03 bar) 
£200 to 2355 pst 30 tn 132 рїї 10 to 130 pei 145 to i730 psi | 
2200 ү [152 to 162 bar] [8 tn 9 bar] ІЗ tn S bae] (9,88 to 11.72 bard 
0000 pst imm = Pu қ : 


ТЕЛДЕ 


NOTE: For units with no reverser there is no specification for transmission pump outlet, The remainder of the 
specilications are ihe same. 





Fig. Tü-Tes! Speciticatiana 


1, Run the engine at 1000 rpm. 7. Шап ihe engine and run af 1000 mom. 
2. Write the pressure of main pump outlet and inlet on MOTE: The main pump is now in standby. 
Test Record. 
B. Write the pressure of main pump outlal and inlet 
3. Run the engine at 2200 rpm. on Test Record. 
4. Write the pressure of main pump inlet on Test 8. Write the pressure of transmission pump outlet on 
Record. Test Record (units with a reverser]. 


5. Run the engine at low idle. Slowly increase engine 10. Run the engine at 2200 rpm. 
rpm until there і 2000 psi (138 bar) at main pump 
outlet. Write the rpm needed for high pressure 11. Write the pressure of main pump outlet and inlet 
circuit test on Test Record. оп Tesi Record. 


&. Stop the engine. 12. Write the pressure of transmission pump outlet on 
Test Record (units with a reverser). 
CAUTION: Stop the engine. Operate the 
steering valve or laader control valve to 
release hydraulic pressure in the system. 


Slowly disconnect! hose assembly from special 


adapter. Install a plug (202849) inta hose, Put а cap 
(203093) on special adapter. 
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CLOSED-CENTER HYDRAULIC SYSTEM TEST RECORD 


| Attach io Hydraulic Siyspem Prete) Chach Shawi 


TEST SPECIFICATIONS: 
Hydraulic Gal Temperature: (22 4e 155—005 
High Pressure Circuit Test: 


While main purs outlet pressure is 81 


Tractor and Loader - JD 32 
TM-1089  (Aug-79) 


Date 


Vici Creer Mo 


Fi ome ңе 
розаш | 


engine Speed must nct їй 


geealer han [357 som 


Transmissian Pump Tesi  —— 1 


-Use 4 SiS orifice, Рай Ho. Жей _ 


Yih transmission pump pasgure at. 20251 
APM 


TRANSA EIN PUMP TERT 


MAIN PUMP OUTLET PRESSURE 
| [ — Biandby | 


Ена PUMP INLET PREBBURE -Тнань Рим P OUTLET 
Siandny Sandby 


TRAMEMIÉE SON PiP ТЕЗІ 


ТЕШЕР 
i1—Test Specifications 





2—Tez! Results 


Fig. 11-Екатр/е of Test Негізгі for Cicsed-Canter Hydraulic System 
(Form M-5112 STOCK. 8-76) 


Make a comparison between the tesi results (2, Fig 
11) and test specifications (1). Put a mark of classifi- 
cation by each tesi resull as shown in the example. 
Use these classifications. 


H - High pressure or High rpm 

M - Normal pressure ar Normal rpm 

L = Low pressure or Low rpm 

P - Риф шц pressure - Pulsing is combined with 
other classifications. For example, NP means pressure 
із normal but unsteady. 


Litho in USA 


Find the test pattern on your Test Record in the Test 
Pattern Analysis Chart, page 70-26-13, The chart will 
gie a probable cause and a verification and/or cor- 
ragba. 


NOTE: Test palerns for units will: no reverser are 
similar except fhere is no pattem for геп оп 
pump outer 


Tractor and Loader - JD302 System Testing 70 
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TEST PATTERN ANALYSIS CHART 
| VERIFICATION AND/OR 
PROBABLE CAUSE CORRECTION 


L ШМ | Restriction of the transmission filter Install a new element (Section 50, 
Group 50). TEST AGAIN. 


element, 




































Failure of the transmission filter 
relief valve (damage to seal, weak or 
broken spring, valve open all the 

tiré. 


inspect and install new parts as 
necessary (Section 50, Group 60}. 
TEST AGAIN, 
















Clean or install new part 86 neces- | 
sary. TEST AGAIN 


Restrichon of the Transmission sug- 
tion screen. 


















Inspect and install mew parts as 
necessary (Section 50, Group 15). 
TEST AGAIN, 


Failure af gasket between revarser 
control valve and clutch housing. 
Wrong gasket installed. 






Da the Transmission Pump Test, 
page 70-26-17. 






Transmission pump housing or gears 
worn. 






Failure of the transmission pump Inspect and install maw parts as 
relief valve (units with no reverser). | necessary (Section 50, Group 60), 





Spring for pressure regulating valve Inspect spring. Install new pari as 
is weak, necessary. (Section 50, Group 15). 


Setting lor pressure regulating valve | Do the Reverser System Pressure 
is low, | Test, page 70-26-22. 


Restriction in off cooler or limes, | inspect ail cooler and lines. Clean 
or install new paris as necessary 
(Section 50, Group 60). 


Failure af the cooler rebel valve inspect and install new parts as 
[damage to seat, weak or broken necessary [Section 50, Group 15). 
| spring, valve open all the time. 


Litho in USA 
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Litho in U.S.A. 


TEST PATTERN ANALYSIS CHART 


| amm | pnoeasue caus 


Worn or broken components in 
main pump. Damage to seats 
of inlet and outlet valves. 


Setting of standby pressure 
is low. 


Components of stroke control 
valve are worn or weak 


Setting of crankcase outlet 
Valve 15 wrong. Valve i5 
open all the time. 


High pressure leakage from 
a non-netum circuit 
(steering valve, pressure 
contol valve, rockshafi 

or seleclive control valve. 


Setting of standby pressure 
too high. 


Restriction of the filter 
screen for siroke central 
valve. 


Tractor ала Loader - JD302 
TM-1088  (Dec-78) 





VERIFICATION AND/OR | 
CORRECTION 


Inspect the main pump. Install 
naw paris as necessary 
(Section 50, Group 10). 


Da the Standby Pressure Test, 
page 70-26-19, 


— ee 


Inspect components of stroke 
control valve. Install new parts 
as necessary (Section 50, 
Group 10). 


Inspect valve and spring, Install 

new paris as necessary (Section 

50, Group 10). 

Check components for too much 
heat. Too much heat is an indi- 
cation of leakage at high pres- 

sure, To check the steering 

valve or selective control valve, 
disconnect the inlet ime to com- 
ponent. Pul а сар on Fitting. | 
Do the test again. If pattern | 
is normal, leakage is in that 
component. 


Do the Standby Pressure Test, 
page 70-26-19, 


Clean & install new part as пес- 
essary (Section 50, Group 10]. 


Tractor and Loader - JD302 
TM-10H8  (Dec-78) 


Circuit Leakage Test 


System Testing 70 
Hydraukc System (Analyzer) 26-15 


HYDRAULIC SYSTEM TEST RECORD 


HYDRAULIC TEST SPECIFICATIONS: LSE) 


LORE, РАЯТ MO. 
WHILE PRESSURE 1% AT 


. Pel | 


MAXIMUM ENGINE SPEED MUST BE WS THAN 
HYCAAULEC DEL TEMPERATURE MUST BE 


SYSTEM RELIEF VALVE SETTING: SPEC 


i—Check Condition of Circuits At This Pressure 


—Hockshaft, Standard Circuit 


5t Т 


ане 


d 





i—Hoasm Up, Indication 04 Leakage 
4—Hoom Down, Normal Circuit 


Fig, TZ.Examni of Test Record lor Hyd'sulc System 
[Form M-5S707 Stocw 5-75) 


Use this general procedure ta check for the leakage 
of oll inside the circuits. Check each circuit in both 
directions. Use the Test Record (Fig. 12) to make а 
record of the test results, Use the Test Record to make 
a diagnosis of the problem. For cycle times see Fig. 13, 


Connect Hydraulic Analyzer ав shown in System 
Tesi page 70-26-B. Do the System Test before 
checking for leakage in circuits. 


NOTE: It is aol necessary іс connect tfe transmis- 
sion pump өше! and тайт pump inlet for thes test. 


Litho in L.S. A. 


Heat the hydraulic oil to 122 to 131% (50 to 55°C) 
with orifice flow. See System Test, page 70-26-8 for 
procedure. Also operate the other functions so the oil is 
warm when their circuits are checked. 


IMPORTANT: For accurate test results keep the 
temperature of the oil between 122 and 131*F (50 
and 557C) for all tests. 


ҮП 


System Testing 


28-18 Hydraulic System (Analyzer) 


Folow the procedure below to check for leakage of 
oil in à circuit. 


1. 


Put the cylinder(s) for a function at the end of its 
siroke (extended or retracted), Let control lever 
return to meuiral. 


‚ Put the main pump in stroke, Aun engine just fast 


enough so there is 2000 psi (138 bar) at Ihe main 
pump öullal. 


. While booking at the pressure gauge operate the 


contra! laver (step 1) in the same direction ав 
before. Any decrease of pressure is an indication 
of leakage in that circuit, Write the name of the 
circuit on the Tesi Record (Fig. 12). 


. Put the cy&nder(a) to the other end of its stroke 


[retracted бт extended). Let control lever retur tà 
neutral. Go steps 2 and З again. 


. Check all circuits as in steps 1, 2. 3 and 4. Write 


the name of circuits on the Test Record if there is 
an indication of leakage. 


. Put the main pump in stroke. Run ihe engine just 


fast enough to get each pressure setting shown 
on ihe Test Record. Start at 2000 psi (138 bar) 
апа work down to 250 psi (17 bar), Write the rpm 
needed for each pressure setting on Tes! Rec- 
ord. This is the standard circuit (2, Fig. 12). 


. Ta check a circuit wilh leakage, pul the cylinder 


at the end of its stroke and hold ihe control lever 
in that position. Put the main pump іп stroke. Aun 
the engine just fast enough ló get each pressure 
setting on the Test Record. Start а! 2000 psi (138 
bar) and work down to 250 psi (17 bar). Write the 
rpm needed for each pressure setting on Test 
Record. Check each circuit that has an indication 
of leakage. 


. Make a comparison between the standard circuit 


and a circuit with leakage. 


All engine rpm in a circuit are mare than engine 
rpm in ihe slandard circuit. The rpm increase 
becomes тоге as the pressure goes up. Proba- 
ble causes are cylinder leakage or leakage inside 
ihe control] valve (valve spool anti-cavitation 
valve, etc.). To lind if tne leakage is in the contro! 
valve or cylinder do the Cylinder Leakage Test, 
page 70-26-16. 


Liho in LES. A. 
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REMOTE FUNCTIONS 


Сузан Extended (at 2100 rpm] 
ROCKSHAFT FUNCTION 


НасалһаН Up (ab 2300 rim] 
er Y d - 





1 9032. Check | 
| Оны _ 


NOTE: Cycle limes given are fo be used only asa | 
reference. When Ihe parfarmance is nol according to 
fhe сусе limes given, the service technician must 
make the decision ії the difference is an indication of à 
failure of same componen! іп ite system. 


Fig. 13-Tractoe аға Loader Funciara Char 


Cylinder Leakage Test 


1. 


Put à cylinder te the end of its stroke (extended or 
retracted). 


Disconnect hydraube oil line from cylinder а! tha 
end where cylinder is al the end of its stroke. 


. Put a сар on the line. 


. Start engine and run at slow idle. While looking а! 


the open inlet, activate the circuit in the same 
direction ав in step 1. 


. Aconstant flow of nil is an indication of bad piston 


M-packings. Install new parts as necessary 
(Section 50, Group 55). 


Мо flow of nil is an indication of leakage іп thet 
section of the control valve. Inspect and install 
new parts as necessary (Section 50, Group 45). | 


Tractor and Loader - 10302 
ТМ-1088 ([Dec-78) 


Transmission Pump Test 


Connect the Tachometer Temperature Reader as 
shown in System Test, page 70-26-8. 


Install а manual destroke valve into the stroke com- 
iral valve housing if unit і nat equipped, Do not tum 
valve in at this time 


Remove the Taolrest from the right (R.H.) side of 
unii This will Give you easier access fo The transmis- 
sinn filter relief valve 


With orifice flow, heat tha hydraulic cil to 100 to 
110°F (38 to 432°C). See System Test for procedure. 


NOTE: f orifice is not installed, operate The loader 
function fe heal the hydraulic ail, 


CAUTIOM: To prevent an injury to you by 
hot oll carefully remove transmission ail 
filter cover and element. 


When the hydraulic all is hat (100 to 11077 [38 tà 
АЗ, stop ihe engine. Immediately tramove ihe 
transmission oil filler cover and element. Install the tool 
kit, fittings, orifice (Part Мо. 203663) and hose assem- 
bees as shown іп Figs, 14 and 15. 


Put the end of return hase (10, Fig, 14) into the fiber 
tube (Fig. 16]. 


Connect hase assembly (6, Fig. 14) іс Mà. 3 сош- 
pling adapter on Hydraulic Analyzer. 


With a plastic strap, fasten temperature sensor (3) to 
cover assembly (4). 


NOTE: Far дода contact, pui а Myer оѓ grease 
between lemperalure sensor and cover 


Remove the transmission filer relief valve, Install 


the spool assembly (1) and special adapter (2). This 
will prevent ihe loss of oil from circuit during test. 


the іп LES AL 
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еі 


1--«/0-293-4 Spool Assembly 

2— 202007 Special Adapter 

j—Temperature Sensor 

4--/0-293-1 Filter Housing Cover Assembly 
5—17502 Special Fitting 

&—235982 Hose Assembly 144 in. [3 658 mm) 
T—202850 Coupling Adapter 

B—202853 Straight Fitling 

8—203653 Orifice 0.156 in. [3.96 mm) 
10—2036558 Return Hose 
11—=Direction of Flow 


Fig. fé-ingialziian for Transmission Pump Tesi 


Turn the manual destroke valve in to destroke the 
main pump, Keep test short because no charge ail 
goes to the main pump dunni fest. 
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1—JD-283-1 Filler Housing 3—JD-283-2 Filter Assembly 
Cover Assembly 4—J0-283-4 Spool Assembly 
2—O-Fling 


Tractor and Loader - JDGO? 
TM-1089 (Пес-78) 


5—Grind Here to Clear 
Transmission Сазе 


Fm. 15-Transmizin Pump Tou Kit 


Start engine and run af low idle. Check for leakage. 


NOTE: if there is leakage from special adapter, 
check for fhe proper installation of components, if 
lgakage is from filler cover remove Й and grind (5, Fig 
18) cover #0 if wil clear transmission case. 


Slowly increase engine rpm until there is 150 psi 
(10,34 bar) on pressure gauge. Write the engine rpm 
and temperature on Test Record. 


Engine rpm must be less than 2460 rpm with pres- 
sure at 150 psi (10.34 bar) and a minimum temperature 
of ТӨРЕ (38*C]. 


ІІ engine rpm is more than 2460 remove transmis- 
sion pump for repair (Section 50, Group 5). 


LA 


Litho іп ULSA. 








Fig. 16-Рш Rahen Hose Info Filer Tube 
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Standby Pressure Test 





1--202855 Straight Fitting (Pump Outiet Pressure) 
2—202851 Swivel Elbow 90° 
j—202&50 Coupling Adapter 


| 4—35053 Нове Assembly with Valve 144 in, (3 658 mm) 


Fig. 17-Маіп Pump Tas! Comestor 


CAUTION: Stop the engine. Operate the 
steering valve and loader control valve ta 


| release hydraulic pressure in the system. 


———M— 


Slowly remove plug from fest part of main pump to 
release the remainder of any mydraulic pressure in 
system. 


Install fittings (1 to 3, Fig. 17) and hose assembly (4) 
into test port. Connect hose assembly to Mao. 1 coupling 


| adapter on Hydraulic Analyzer, 


Install the Tachemeter/Temperature Reader ав 
shown in System Test, page 70-26-B 


Litho in USA. 
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Е 


7:112 Шаал. oim, 


Fig. TB-Standby Pressure Adueiment Screw 
һосаһап 


Stari engine and run at fast idie. Operate the hy- 
draulc iunctions to heat the hydraulic ail fo 122 to 
131°F (50 to 55°C). 


NOTE: | anfice is installed, use orifice боме to heal 
the hydraulic oil. After the oi is heated, stop the engine 
and discannect іне onhice, 


Hun the engine ai 2500 rpm. Head the standby 
pressure on the pressure gauge. Standby pressure is 
2250 + 50 psi (155 + 3 bar) 


li an adjustment is necessary, turn the screw (Fig. 
ІН) clockwise to increase standby pressure or coun- 
terclockwise tà dacrease standby pressure. 


70 System Testing 
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Pressure Control Valve Test 
( -245127) 


Operational Test 
Sart engine and run at fast idle. 


Operate the hydraulic functions (loader, steering 
valve, etc.) ta heal the hydraulic oil. 


With engine at stow idle tum the steering wheel to 
the left (L.H.) and right [R.H.). Take note of the force 
needed tö turn the steering wheel, 


Again tum the steering wheel and at the same time 
operate а mon-priovity cimcuit (loader, selective control 
valve or rockshalt). The force needed must be the 
зате. Апу logs of steering power is an indication of a 
prablem with the pressure control valve, 


NOTE: По nat make any adjustment of the pressure 
contra! valve using fhe operational hast. Lise а pressure 
gauge for the adjustment, See below, 


Pressure Test 


CAUTION: Stop the engine. Operate the 
steering valve and loader control valve to 
release hydraulic pressure in the system. 


Slowly remove plug irom the test port of pump to 
release the remainder of amy hydraulic pressure in 
syslem. 


install fittings (1 to 3, Fig. 19) and hose assembly (4) 
into test port. Connect hose assembly to Мо, 1 coupling 
adapter on the Hydraulic Analyzer. 


Lower the setting of standby pressure їо 1500 psi 
(103 bar) 


Operate one of the non-priority circuits (loader, Së- 
lective control valve or rockshalt), There must be no 
movement of a function. 


H a function does operate, there is a problem in the 
pressure contro! vae (probable: dil im valve oF а 
broken spring). Clean or instat new parts as necessary 
(Section 50, Group 25). 


Litho іп USA. 
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1--202855 Straight Fitting (Purp Outlet Pressure) 

B= 202881 Бшге Elbow ӘЙ” 

j—302850 Coupling Acapier 

4—315953 Hose Assembly With Valve 144 in. (3 658 mm) 


Fig. (Afar Pump Test Connection 


Make а selection of one af the functions below and 
operate И as цеп: 


1. Lower the rockshatt, than move the control laver 
tà the lt. positon. 


2. Put a remote cylinder іп ihe retracted position, 
ihen move contol lever Їй the opposite position, 


Slowly turn the adjustment screw of the stroke can- 
ігі valve clockwise. Turn screw clockwise until the 
function (step 1 or 2) 15 operating at a normal speed. 


Read the pressure gauge. The pressure setting 
must Бе 1750 + 50 psi (120 = 3 bar). Add or remove 
shims as necessary for the correct setting (Section 50, 
Group 25]. 


Alter the adjustment of pressure control valve, do 
the adjustment for standby pressure, page 70-26-19 


Tractor and Loader - JD302 
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Pressure Control Valve Test 
(246128- ) 


Operational Test 
,Start engine and run at fast idle, 


Operate the hydraulic funcbons floader, steering 
мајке, etc.) tà heal the hydraulic oil, 


With engine at stow idle (1000 rpm] tum the steering 
wheel to the left iL H.) and right (А.Н.). Take note of 
the force needed to turn the steering wheel. 


Again tum the steering wheel and at the same time 
operate the loader coninol valve (boom up). The force 
needed to tum sleering whee! must be ihe sama. Any 
ices of ateering power is an indication of a problem with 
the pressure control valve. 


NOTE: Do nat make any adjustment of the pressure 
contrat valve using ite operational test. Lise а pressure 
gauge for the adjustment. See below. 


Pressure Test 


CAUTION: Stop the engine. Operate the 
steering valve and loader control valve to 
release hydraulic pressure in the system. 


Sewly remove plug from the test part al pump to 
release ihe remainder of any hydraubc pressure in 
sysiem. 


install fittings (1 io $, Fig. 20) and hose assembly (4) 


into test port. Connect hose assembly to No. 1 coupling 
adapter on the Hydraulic Analyzer. 


Liho іп USA. 
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1—202853 Straight Fitting (Pump Outlet Pressure) 
2—202851 Swivel Elbow 90° 

3-202860 Coupling Adapter 

4—35583 Hose Assembly with Valve 144 in. (3 658 mm) 


Fig. d0-Main Pump. Test Connection 
Start engine and run at 1000 rpm. 


Operate the loader contro! valve (boom up). Read 
the pressure setling on pressure gauge. The pressure 
setting must be 1600 + 50 psi {110 + 3 bar]. 


NOTE: The pressure read while operating the 
loader with no load is the setting of fhe pressure control 
үйіме, 


Add to or remove from the pressure contro! valve the 
дшапійу of shims necessary for Ihe Gorrect setting 
(Section 50, Group 25) 


NOTE: Far units with no loader use ane of the other 
патентін circus (rackshalif or selective control 
valve]. 
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Reverser System Pressure Test 


Pressure Regulating Valve Adjustment 





3—202856 Coupling 


Contro] Valve Adapter 
2— 202853 Straight 4—35357 Hose Assembly 
Fitting 144 in. (3 6588 mm] 


Fig. Z2-Flavarger System Pressure 


Remove plug from cover of control valve (1, Fig. 22). 
Install fittimgs {2 and 3) and hose assembly (4) into test 
рогі. Connect hose assembly io No. 3 coupling adapter 
on Hydrau&z Analyzer. 


Install the Tachometer/Tempersture Reader es 
shown in System Test, page 70-26-8. 


Start the engine and run al last kile. Operate the 
hydraulic functions to heat the hydraulic of to 122 to 
131"F (50 10 56°C). Also operate the control lever far 
the reverse. 


Litho іп Ш.5.А. 
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Fig, z3-Fressuna Талай Vale Location 


Put the control lever fnr reverser in neutral, the 
clutch pedal in the engaged position, and run the 
engine at 2200 rpm 


The presaure for the reverser system must be 145 tà 
170 psi (8.88 to 11.72 bar) with the temperature at oil at 
122 to 131^F (50 to 55'C and engine at 2200 rpm. 


|! necessary add to or remove fram the pressure 
regulating valve (Fig. 23) the quantity of shims neces- 
sary for the correct setting (Section 50, Group 15), 


Clutch Control Valve Adjustment 


Do this adjustment after lhe adjustment for pressure 
reguiating valve, 


MOTE: Before making any adjustment af the clutch 
болго! valve, check that the adjustment far wear of the 
disconnect сілен ік corrected (Section 70, Group 20] 


install the Tachometer/Temperasture Reader and 
pressure gauge аз in ihe adjustment for pressure 
raguialing valve 


Start the engine and run at fast idle. Operate the 
hydraulic functions tà heal the hydraulic oil to 12210 
1317F (50 to 55*C). Ао operate the control lewer for 
the reverser 


иенен салына сл... 


Tractor and Loader - JO0302 
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Put ihe transmission. nift lever іп "park" position 
Run the engine at 2200 rpm. Put the reverser control 
lever in aiher forward or reverse. Record pressure 
reading and check remaining shilt position. Pressure 
reading should read the same in either position 


Pressure reading should be full engagement pres- 
sure. It reading does nat fall within this range, adjust 
valve aa follows: 





Fig. A-C Баба! Shaft Алп Acjustina Scnew 


Loosen clutch pedal-to-cluten pedal shaft arm screw 
and adjust the clutch pedal shall arm adjusting screw 
until à reading of 130 psi (8.14 kojem) is shown on the 
gauge. Turn the screw in 1-1/2 tums and tighten jan 
nut Tighten clutch pedaltt=cluich padal shaft screw 
wilh pedal in upper position. Pressure reading will now 
be cürrec Tull engagement pressure, 


I! pressure is пої within the specified range, repeat 
check on clutch pack nol tested. H results are within 
correct range, check for excessive leakage in the ail 
circuit of the other clutch pack oil circuit. Check both 
Clutch él circuits df oil pressure is still below the desired 
sneciication 


Litho in USA 
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Shift Adjustment 


The reverser may be adjusted far a finm rapid shift or 
for à siawear shift. H ts desirable to have the speead-oi- 
shift as rapid as possible without a jerky shifting mo- 
tion. 





Fig. 24-браға-/Ж- Sit Adjusting Scrow 


To adjust reversat shifting, stop the engine and 
locate the speed-of-shitt adjusting screw (accumulator 
charging orifice screw) located on the rear side of the 
control valve cover (Fi. 25) 


Turn IM {һе adjusting screw with à screwdriver to 
slow down ihe shit. То speed up the shiit for heavy 
loads or when the shii becomes too slow, back OUT 
the adjusting screw, Tum the adjusting screw orig- 
fourth turn at a time until ihe desired speed of shift is 
obtained. 


Shift limi should be 3/4 to 1-1/4 seconds 


7ü 
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LIST OF PARTS FOR TESTS 


System Test 


гі 
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. 202653 
. 202855 
. 203093 
. 36950 


ЖЕТІ: 
. Magnetic Pickup 

. Temperature Sensor Cable and Strap 

. Pawer'RPM Cable 

. D-01080AA Master Hydraulic System Analyzer 
. D-D1DB4AA Tàchometer/Temperature Reader 


202703 Mounting Plate (short) 
202768 Orlice 0.086 in. (2.18 тт) 


202772 Elbow Adapter 90° ( -2808341 


. 202807 Special Adapter 


202849 Plug 

202850 Coupling Adapter (3 needed) 

202851 Swivel Elbow 90" 

Straight Fitting (2 needed) 

Straight Fitting 

Cap 

Нове Assembly 144 in. (3 658 mm) (2 
needad) 

Hose Assembly with Valve 144 in. (3 658 
тт) 

Hose Assembly 40 m. (1 016 тт) 


36953 


Circuit Leakage Test 


. 202703 Mounting Plate (shart) 


202768 Orice 0.086 in. (2.18 mm) 


. 202807 Special Adapter 


202850 Coupling Adapter 

2026851 Swivel Elbow 90° 

202855 Straight Fitting 

36954 Hose Assembly with Valve 144 in. (3 658 
mm) 


. 37548 Hose Assembly 40 in. (1 016 mm} 
. Magnetic Pickup 

. Temperature Sensor Cable and Strap 

. Pawer/RPM Cable 


D-O1080AA Master Hydraulic System Analyzer 
D-O1084AA Tachometer Temperature Reader 


Litho in LSA 


Transmission Pump Test 


щч зал Pe g Fu ы 


202703 Mounting Plate (short) 

202807 Special Adapter 

202850 Coupling Adapter 

202853 Straight Fitting 

203658 Retum Hose 

203663 Orifice (0.156 in. (3.96 mm) 

17502 Special Fitling 

36952 Hose Assembly 144 in. (3 658 mm) 


. JDI-Z93 Transmission Pump Tool Kit 

. Magnatic Pickup 

. Temperature Sensor Cable and Strap 

. Power APM Cable 

. D-0O1080AA Master Hydraulic System. Analyzer 
. D-MOB4AAÀ Tachometer Temperature Reader 


Standby Pressure Test 


. 202703 Mounting Plate [shart) 
. 202850 Coupling Adapter 

. 202851 Swivel Elbow 90° 

. 902855 Straight Fitting 


38853 Hose Assembly with Valve 144 in. (3 658 
mim 


. Magnetic Pickup 

. Temperature Sensor Cable and Strap 

, Power/RPM Cable 

. D-01080AA Master Hydraulic System Analyzer 


D-01084AA^ Tachometer Temperature Reader 


Pressure Control Valve Test 


. 202850 Coupling Adapter 

. 202851 Swivel Elbow 90° 

. 202855 Straight Fitting 

. 36653 Hose assembly with Valve 144 in. (3 658 


mm) 


. D-0*08DAA Master Hydraulic System Analyzer 


Reverser System Pressure Test 


m omm mmm - 


. 202703 Mounting Plate 


202850 Coupling Adapter 


. 02853 Straight Fitting 


35852 Hoge Assembly 144 m. (3 658 mm) 
Magnetic Pickup 

Temperature Sensor Cable and Strap 
Power/RPM Cable 


‚ D-O1080AA Master Hydraulic System Analyzer 


D-0108444A Tachometer/Temperature Reader 


Tractor and Loader - JDO302 
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System Testing 70 
Miscellaneous Components 30-1 


Group 30 


MISCELLANEOUS COMPONENTS 
ADJUSTMENT 


Adjustable Front Axle 





TEISZEM 


1--Тів Rod Clamp Беген 2—AÀxie Bolt Nuts 


Fig 1-Fron Whon Tread Ausiment 


On units with a swept back adjustable front axie, 
adjust ihe front wheel tread as follows: 


Jack up froni end of tractor 
NOTE: Do not place jack under ой pan. 


Loosen Ше rod clamp screw (1) and remove axle 
bolts. 


Reposition axle ends and insert bolts. Tighten nuts 
(2) lo standard torque. 


Tie rods have grooves every inch to simplity ad- 
pustment. Adjust the same distance as the axles and 
tighten tie rod clamp screw ta standard torque, 
Check to see that front wheels turn equally to right 
and left. Check toe-in and adjust If necessary. 


NOTE: To obtain the widest front wheel tread 
(measured carntar-to-center al hub height), screw out 
the ttvreaded end of each (ie rod 1 inch [25.4 mm] (te 
hole іп Né rad bubel 





Lithà m U.S.A. 


Wheel tread width on all tire sizes, excapt those 
listed below, ш 48 to 74 inches [1.24 to 1.88 ml 
With wheels reversed, the maximum tread widih on 
all lines sizes, excent those listed below i 79 inches 
[2.01 m]. 


Tire Sire Whe! read 
27 x 950-15 52 to 69 inches 
[1.32 to 1,75 m] 

256 x 12-12 &5 to 72 inches 
[1.40 to 1.83 m] 

11L-15 54 із 78 inches 


[1.37 із 2.01 m] 


NOTE: With mower installation use adjustable 
front ante with fead width af 66 inches [7.58 m] 
minimum 


IMPORTANT: To avoid stress on axle bolts, do 
not separate axle halves beyond the above limits. 
Bok spacings should be 4 inches [101.6 mm] in 
maximum tread width and & inches [152.4 mm] in 
all other tread widths. 


Front Wheel Toe-In Adjustment 


Wheel tread options on the adjustable front axle 
are listed above. On units equipped with the solid 
front axle, tread width of 7.50-16 tires ін 56 inches 
[1.42 m]. With wheels reversed, tread width is 62 
inches [1.57 m]. Tread width of 111-15 tires ін &2 
inches [1.57 m]. 


70 System Tesling 
30.2 Miscellaneous Components 


Check the іре-іп of the front wheels periodically as 
follows: 


1. Use down pressure of loader bucket to raise front 
wheels. Turn wheels so each valve stem is al 
bottom of tire. 

2. Lower wheels to ground. 

З. Measure from ground to hub. 


4. Mark this distance on Inside of each rim at the 
head of tira front and rear. 


5. Measure distance between rima at front and rear 
marks, 


& Distance between front of rims must. be 1/8 to 
ЗІН in. (3.2 to 9.5 mm) less than distance be- 
tween rear of rims. 


If distance in step 6 is not correct, change tes-in 
as follows: 


t. Loosen clamps (Fig. 1) on lie rods (four clamps 
total). 


2. Turn eech tie rod the same number of turmis umtal 
toe-in distance is correct. 


3. Be sure tie rod ends are equal in length. 
4. The tie rod siot must be tured ta the rear. 


5. Tighten cap screws on all four clamps to 40 Ib-ft 
(54 Nm) (8 kg-m). 


IMPORTANT: Never screw out tie rod ends too 
lar. Maintain at least one inch (25.4 mm) of thread 
engagement in tube, This can be viewed through 
small hole in tie rad. 


Turn wheels from full right to full lett. 

On units with manual steering, stops on knuckles 
should contact stops on knees. H necessary, adjust tie 
rods so equal contact is тайа. 

On units with power steering. stops on knuckles 
should not contact stops on knees. H necessary, adjust 
tie rods to give equal distance between stops. 


When finished be sure slots in tubes face to the rear. 
Position outer clamp so that screw head is to the front. 


Litho in LU. 5. A. 
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3-Point Hitch Lift Link Adjustment 





2—Adjusting Handle 


Fig. 2-LIT Link Алабыз 


Adjust the lift links to level а mounted fool from 
side to side, for more transport clearance or extra 
working depth. 


The right lift link has an adjusting handle. To ad- 
just, raise handle and rotate it, Then drop handle into 
{һа lock as shown. 


The left lit link is adjustable by removing lower pin 
and screwing yoke end in or oul Reinstall pin. 


Keep the length of the lift links and center link 
within the limits shown in ihe chari below to avoid 
damage to hitch parts. 


APPROVED LENGTH LIMITS FOR ADJUSTABLE HITCH LINKS 
(Measured Between Centers of Attaching Pins) 


Type Minimum Maximum 

Lift Links 

(Regular) 23-7/B in. 28-5/B in. 
(606.42 mm] [727.87 mm] 

[727.87 mm] 

Litt Links 

(With: Telescoping 

Draft Links) 21-3/B in. 26-1/8 in. 
(42.97 mm] [663.57 mm] 

Center Link 23-5/18 in. 28-1/2 in. 
[582.14 mm] [723.8 mm] 


NOTE: The ІП link dimensions given above are with 
float locked out. 


Tractor and Loader = 20302 
ТМ-1088 (Nov-73) 


3-Point Hitch Lateral Float 
Adjustment 





i—Fioai Position 2—Float Locked Out 


Fig. 3-Floar Anjusimant 


Litho in LU, S.A, 


System Testing 70 
Miscellanecus Components 30-3 


Some attachments, such as those equipped with 
gauge wheels, must float from side ір side to !nBaw 
ground contours. 


To adjust for float, remove cap screw securing lift 
link ta draft link. Turn steel plate 80 degrees as 
shown and reinstall cap screw. This will allow ap- 
proximately 1 inch [25.4 mm] of float travel, 


TO — System Testing Tractor and Loader - JD302 
30-4 Miscellaneous Components TM-1089 (Mov-73l 
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Group 35 
SPECIFICATIONS AND SPECIAL TOOLS 


ENGINE 
SPECIFICATIONS AND TORQUE VALUES 


Basic Engine Minimum compression readings: 
Diesel... eese S00 psi (21.09 kg/cm? 
Gasoline ...............- 120 pai (B.48 kg/cm’) 


Тһе most important factor in camprassion readings 
is the difference between cylinders, This difference 
should be no mare than 25 psi (1.5 kg/cm'). 


Engine Lubrication System Oil pressure а! 2500 rpm with engine at normal 
operating temperature. ....50 = 15 psi (3.5 + 1.05 
kg/cm"). 

Engine Cooling System Fan Belt Adjustment 
With Gauge 

{тїгї ore сө .--- +, 100 to 110 Ibs. 


(45.4 fo 49.9 kg] tension 
(alter 3 minutes of 


operation) . eee scs BU Вх, minimum 
(38.3 Ка) 
Without gauge 3/4-inch (19.0 mm} flex 
at 25 lbs. force: 
[11.3 Ка) 
Fuel System Fuel supply pump at bow idle 
Vacuum . mec. 2 0 2.5 inches of water 
(50.8 to 63.5 mm) 
РТЕЯНШЕ ИНЕТЕ . 210 2.5 psi 


(0,14 to 0.17 kg/cm^) 
injection pump cam advance 


JDB331AL2405 
Advance at 1300 rpm {по |бай)...............4" 


Litho in LSA. 
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35-2 Specifications and Special Tools ; E : O TM-1089 (Aug-78) 
ENGINE 
SPECIFICATIONS AND TORQUE VALUES—Continued 
Speed Control Linkage Gasoline Diesel 
, Fast idle 
Hand throttle full 


clackwisB........ 2680 rpm 
Foot throttle pedal 

against footrest 2800 rpm 

Slow ide ............ БОО rpm 


Gasoline Adjustments 
Carburetor-to-governor rod 
Clearance of speed contral гой 


end past governor lever attaching 


2650 « 25 rpm | 


2800 rpm 
825 + 25 rm | 


.... 1 tum short 


hole ...,, v , ЛАёё-їпсһ 
[3.175 mim} 
Diesel Adjustments 
Qveride on pump lever (preload) 1/4-inch 
(6.35 mm) 
Air Intake System Air restriction indicator shows red when water 
vacuum gauge reads ..... 14 10 25 inches of waler 


(355.6 to 635 тт) of water 


Intake manifold (gasoline) vacuum at 
high idle (2650 rpm) .............. 


....18 to 20 psi 


(1.05 to 1,41 Косте) 


Litho in WSA, 
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ENGINE 
SPECIAL TOOLS 
Essential Tools 


Basic Engine 
Тон Тоб Number Use 
D-14550 ВА Compression Gauge Adapter ~ 
To check diesel engine com- 
pression 


эзїї ER 


Fig. t-Campression Gauge Adapter 





D-14547 ВА Compression Gauge - То 
check diesel engine compres- 
sion 

reragsy 
Fe. 2 пере (Mot Шеге гата] Gasoline Engine Compression 


Tester - To check gasoline 
engine compression 


Liho іп Lf. S.A. 
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ENGINE 
SPECIAL TOOLS. Continued 
Essential Tools—Cont. 
Engine Lubrication System 


Tool Tool Number 





TIIPRÓN 
Fag. 3-Pressure Gauge 
Engine Cooling System 
(Not Illustrated) 
Fuel System 


JD-259/13366) 





татай 


Litho ir L.S. A. 


Tractor and Loader - JD302 
TM-1089  (Aug-783) 


Usa 


Pressure Gauge - To check 
ail pressures, 


Radiator Pressure Tester - To 
check radiator for (вака. 


Timing Window - To adjust in- 
jection pump cam advance. 


Tractor and Loader = 10302 System Testing ТП 
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ENGINE 
SPECIAL TOOLS—Continued 
Convenience Tools 
Engine Cooling System 
Tool Tool Number Use 
(Not Illustrated) Fan Belt Tension Gauge - To 
check fan belt tension. 


D-D50228T Water Vacuum Gauge - To 
check fuel and air vacuums. 





Fig 5-Wiafee Vacuum Gauge 
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ELECTRICAL SYSTEM 
SPECIFICATIONS AND TORQUE VALUES 
Starting Circuit Test Values 


Test No. 1... vow Л) to 12.0 volts 
Test No. 2.... enses 8.0 to 12.0 volts 
Test No. 3... .....B.0 tn 12.0 volts 
Test No. 4... ton 90 tO. 12.0 volts 
Test No, В... moose 0 fo 12.0 vols 
High Resistance Test 
Test Points Maximum Voltage Reading 

А-Ё 0.2 volt 

B- 0.2 volt 

C-D 1.0 volt 

C-E 0.2 volt 


Charging Circuit Test Valves 


Test Mo. 1 - lsolation Diode Check 
(Key Switch ОЖ).................0 volts 


Test No. 2 - Field Circus Check (Key Swiich On, 
Engine Not Running)...1.5 - 2.5 volts 


Tesi Мо. 3 - Isolation Diode Check 
{Key Switch Оп, Engine Running) 
Regulator баптшпа!................15.% volts 
Outpul terminal .................... 14.4 volts 





Fig. hanging Circuit Test Points 


Litho in USA. 


Tractor and Loader - JD302 System Testing 70 
TM-1088 (Mov-73) Specilicalions and Special Tools 35-7 


ELECTRICAL SYSTEM 
SPECIFICATIONS AND TORQUE VALUES— Continued 


Test Mo. 4 - Field Draw Test (Key Switch 
ОЖ ).............-...--..-....-.2 № 25 amps 


Test No. 5 - Checking Alternator and Regulator 
with Regulator Disconnected (Key 
Swich On, Engine 
Running) sess Т9 to 16 volts 


Test Mo. & = Alternator Qubput........25 amps at 13 
to 15 vots 


Test Мо, 7 - Testing Regulator (after fifteen min- 
шев of operation at 1500 rpm) See 





chart. 

Temperature" Voltage 
40°F [4,477] 144 - 14.8 volts 
БОРЕ [15.8C] 14.3 - 14,7 volts 
AF 126.76] 142 - 14.6 volts 
1TOD"F [37 B'C] 14.0 - 14.4 volts 
TOF [48.97] 13.8 - 14.3 volts 
ШІРЕ [G0 C^C] 13.6 - 14.1 volts 


"Measured one inch from regulator. 
High Resistance Test 


Test Points Maximum Voltage Reading 
A-D 0.3 walt 
B-E 0,3 volt 
B-C 1.3 volts 


TÜ-amp charging rade 





[тө Paint" TZIBEAAÁ 


1—Batizries 5 Circuit Breaker 
3—Starting Motor &—Alternator 
3—5alenaid 7—Regulator 
4—Key Switch 


Fig. S-High Alesisiance Test Points 


Litho in LJ. S.A, 
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ELECTRICAL SYSTEM 
SPECIFICATIONS AND TORQUE VALUES—Continued 


Fig. Tü-ignihan Circus Test Points 


Liho in LSA. 





Ignition Circuit Test Valves 


Velmeljer Кеу 


Connected Switch Breaker Voltage 

та Position Points Reading 
A-D Cranking .... 1 volt max. 
B-D Cranking —...... Approx. 10 volis 
B-D Оп Open Battery voltage 
B-D On Closed Approx. 4.8 volts 
B-C On Closed 0.2 voll max. 


Carburetor Shut-Off Solenoid 


Winding current draw... Approx. 0.8 атра 
Winding resistance .. is .. Approx, 20 ohms 
Voltage required to energize... . Approx. 8.0 volts 


Injection Pump Solenoid Winding 
Winding cument draw eene aie 2,5 amps 


Winding resistance .. ..Anprox. 5 ohms 
Voltage required to energize... Approx. 6.0 volts 


Accessory Circuit 
Fuel Gauge Resistance 


АШШЫ ЕТЕНЕ a 715 ohms 
Horn 
Current Gra ...............................4.5 ta 5.5 amps 


Tractor and Loader - 30302 System Testing 70 
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SS 


ELECTRICAL SYSTEM 
SPECIFICATIONS AND TORQUE VALUES—Continued 
Light Circuit Test Values 


Voltage reading at lamp terminal .._. Battery voltage 
Maximum voltage drop between battery 
BOTTLE .D.5 wort 


and ground; across switch or 
connection , .. , , : ; 0,1 vol 


Light Adjustment 


Distance of upper edge from lamp center 
al 25 Н. (7.82 m)............ Top ейде - 5 in. 
[127.0 mm) below centerline 


SPECIAL TOOLS 


Essential Tools 


Toal Таш Ho, Use 


Time distributor | 





Fig. ?1-Pomwer Timing Light 


Litho m LSA 
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Se ————M—À 


| ELECTRICAL SYSTEM 
| SPECIAL TOOLS— Continued 


Tel Tool Ma Las 
D-19001 TT Volimeter—Check starting circuii 
charging circuit. sgnilion circuit, and 
light circuit. 


Ammeter—Check charging circus, 
ignition circu, carburetor, shut-off 
olendad, injechon pump solenoid 
winding and Form 


Convenience Tools 
| 


Ohmmeter—Check carburetor 
shut-olf solenoid, injection pump 
solenoid and fuel gauge sender 





Té larry 


Pag. Tt2-Vaoltmeter, Ammeter ano Ofmmeler 


0-05136ST To tes: starting, charging and ac- 
Gessory  circuss i determine 
grounded or snorted circuit compo 
nents, 





TBSPBBNT 


Fig. 13-Vallage Detector 


Liho in USA. 
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POWER TRAIN 
SPECIFICATIONS AND TORQUE VALUES 


1. Free travel (units with 
éóntinpeus PTO) eiusd an, (25,400 тт} 


Distance from the pedal arm to where the 
arm hits the pedal stop (units with 
independent or na РТО)................. 5 in. (127 тт) 





Fig. Зат Pedal Free Trav! 
[Limite Without manager) 


1. Loosen the three clutch operating bolt muts until 
the clutch operating lever contacts the powershatt 
clutch plate pins. Rotate flywheel and tighten operat- 
ing Бой nuts 2-1/2 tums. 





Fig. 15-Adjusting Clutch Operating Levers 


Liho m USA. 
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POWER TRAIN 
SPECIFICATIONS AND TORQUE VALUES—Continued 


1. Distance from the rear or face of clutch pedal pad to 
front of the clutch housing-to-engine bolting flange with 
Ihe clutch release bearing against the clutch levers, 

5-1/4 in. (133.3 mm) 





Fig (Batten Of First Stage Detant 
Müs with movers! 


1. Clearance between control shall arm and side of 
high speed lockout pin ( -277191)...0.040 іп. 
(1.02 тт) 





Ба 17 Maas НАА ра Locke! 
Pin Clearence 


Litho in USA. 
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POWER TRAIN 
SPECIFICATIONS AND TORQUE VALUES-— Continued 
1. Clearance between power shaft 
brake lever and lever 


stop pin, ..., а aa ,0.31 to 6.50 in. 
(7.8 15 12.7 mm) 


TIBSTDTN 





Fig. 18-PTO Brie Clearance Dimanaon 


Litho in USA, 
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HYDRAULIC SYSTEM 
SPECIFICATIONS AND TORQUE VALUES 


Power Steering Чага Steering wheel shaft adjusiar.............. 50 b-fi 
қ (6.91 Едет) 
Adjuster jam тїй.............-.....-...... M BA 
(4,15 kg-m) 
Steering shaft arm to shalt ..._.......... 170 b-t 
(23.50 Ед-ті) 
Steering wheel hex. nut... i ЖЕ е 
[5.81 kg-m] 
Drag E уси. shalt arm slotted 
rut, . агана сам. ӨБ 5-6 (7.80 kg-mj 
Tranamission Pump Minimum pump flow 
With flow meter . 2---.... T gpm (0.44 1/5) 
at 150 psi (10.3 ber). at 2500 rpm. 
Main Hydraulic Pump Displacement per revolution |... 22... 1.38 cu. in, 
[22.63 стр) 
Standby рпгазёшге............... 2200 bo 2300 psi 
(154,7 ta 181,7 kg/cm’) at 2500 rpm 
Minimum pump flow ......... 8.8 gpm (0.55 Lis) at 
2000 psi (138 bar) af 2000 mom 
Reverser Clutch Control Valve Reverser pressure reguisting 
valve adjustment ,.145 to 155 psi al 180^F 
(10.18 to 10.80 Каст? al 82.256] 
Full engagement pressure...... 155 to 165 psi al 


room temperature (90° to 110°F) 
(10,80 to 11.8 Кд/спу at room 
temperature [32.2^ to 43.37 ]) 
Speed of shift adjustment 


[shift timeay.............. 3/4 to 1-1/4 seconds 
Lubricalimg ai pressure when 
clutch pedal is depressed B to 10 ps 


(0.4 to 0.7 Кас} 
Cooler bypass valve [early units) 
Relieves 10 lubrication 
ші èt, ЖЕ КӨРО . TD pai {4.9 kg/cm") 
Relieves to sump at... .. 100 psi {7.0 Калет?) 
Cooler bypass valve (later 
ar replaced units) 


Relieves to lubrication at.. ».. 120 psi 
(B.4 крст} 
Relieves tO sump а.................. 130 рй 
(8.1 kg/cm?) 


Litho in ULSA 
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HYDRAULIC SYSTEM 
SPECIFICATIONS AND TORQUE VALUES—Continued 


Selective Control Valve Flow af 1500 psi [105.5 kg/cm'] 
at 2500 трт... анн: 2 Прт [7.5 IT to 
full purnp flow 


Meterng valve arm in center 
розїйоп......................В te 7 арт [22.7 to 26.5 I] 


Rockshaft Flow contro! valve check... 4.75 to 5.75 gpm 
[18.0 to 22.8 |) 


Thermal relief valve discharge pressures 
Minimum .......................2500 nsi. [248.1 kg/em'] 
Мах шт ooo 4500 psl. 1316.4 kg/cm] 
Сове... 2500 psi. [175.8 kg/cm] 


Pressure Control Valve .......... i «2461277 Control valve pressure ..................1700 to 1800 ре! 
[119.52 kg/cm"] 


(246128- j Control valve ргаёзаша ............. 1800 = 50 psi 
(112 = 4 Калт) 


Опа shim changes pressure ...............35 10 40 psi 
[2.46 to 2,81 kn/cm"] 


Independent PTO Contro! Valve Cuich oll pressure at 2100 rpm at 1307 to 
ТВОЕ. [54.4" bo 71.170]... 140 to. 16D psi 
[9.84 to 11.25 kg/cm'] 


Brake oil pressure at 2100 mom at 130° in 
180^F. [54.4" fo 71,1°]................„140 10. 160 psi 
19.84 10 11.25 kg/cm‘) 


Pressure regulating valve adjustment! at 
2100 rpm at 130° to ТЕРЕ, 154,4" to 
71.1°C].....140 to 180 psi [9.84 to 11.25 kg/cm] 


Number of turns detent screws are backed oui 
after detent springs are compressed 


Eid... MANO --В turns 

Cycle Times? Rockshett {fully raise} ....................!.80 ta 2.30 sec 
Remote cylinder {ехї@пй)............................ 8.00 sec. 

Loader contro! valve - boom гашё............ 4.50 sac. 

boom lower (power)... 111111611585: 8.80 SBC, 

bucket dump (stop ta ‘stog) ... салам. 3.20 жас. 


"NOTE: Cycle times are to һе used only as guidelines. Therefore, when unit does nat perform according to the cycle 
times given, the mechanic must use cwn judgement fo decide if the difference is great enough fo indicate а 
marllunction of some component in the system. 


Liho in USA. 
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HYDRAULIC SYSTEM 


SPECIAL TOOLS 


Tractor and Loader - 12302 
TM-1089 (Мау-77) 


The following tesi units and fittings are suggested for use in testing the hydraulic systern: [not illustrated} 


таа! 


Adapter 

Connector 

Adapter 

Unon Fitting 
Connector 

Double Female Union 
Adapter 

45* Elbow 
Connector 

Hase 

Hydraulie Taster 
Elbow 

Elbow 

Disconnect Coupler 


Тас! Number 


¥3001 
3009 


үз0085 


Y3017 (2 used 
ҮЗО21 
Y3023 (2 used) 
ya024 


Use 


D-71* 
D-73* 
D-75* 
D-88 (2 used]* 
0-88" 
D-86 (2 used)" 


D-103 (2 used)" 


0-91 (2 used)" 
ND-1575" 


*Агайабе from Nucay Too! Company, 14615 Wyoming Avenue, Derai, Michigan 48283 


Litho in ULSA. 
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HYDRAULIC SYSTEM (ANALYZER) 
SPECIFICATIONS AND TORQUE VALUES 


System Test 


HYDRAULIC OIL TEMFERATURE: 1:24 to ІЗІЗГІНІ to 58°C} sensor on main pump inlet line 


ORIFICE utEn: РОТ, 0.0868 Яп. (fZ.l5mr] remove the flow control valve 
from rockshaft and install orifice 


SETTING OF THOME DIALS: 14 


Е 
MAIN PUMP OUTLET PEESSURE MAIN PUMP INLET PRESSURE ШЫ ұры стаи 


| 1500 to 1680 psi | ТІНІ to 2400 psi 14 to 35 psi 15 to 40 psi 146 to 160 psi 
(103 ta 116 Баг: | (152 te 159 bar? | [0,7ta 2.41 bar] |І1.03 to 2.78 һағ 9.48 to 11.03 bar} 
2200 to 2350 psi 10 to 130 psi 30 te 130 ps: | 148 to 170 ps! 
[152 tn 162 bar] [£ to 3 bar) [2 to 9 bar) [5.39 tn 11.77 bar 
EDUO psi - ы = 
(138 bar) HIGH PRESURE CHACUIT TEST aa 


Fig. 1é-Test Specifications 





Circuit Leakage Test Tachometer Temperature Reader 
thumb dials setting -....................... 142 


[| eros runcnons | WAP | h | улаш al temperatur {sensor 
on main pump inlet line) ....... ...122 to 131'F 
|мен emus | мв бөлі жесе) 

(кесене ме = 

- Orifice used (remove flow control 

valve from rockshaft and install 
s Га] ы... 
0.086 in. (2.18 mm) 


жетше | | 


Grinde tnaa maoro |е | тю 


ROCKEMAET FUNCTION 7.42.2 
— oe 
жы [Г 


NOTE: Сусе limes given are to be used only as а 
reference, When the performance 15 nat according to 
fhe cycie limes given, the service technician must 
make Ihe decision if Ihe difference is an indication of a 
failure of some component in the system 





Fig. 18-Traciar and Loader Functions Chart 
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Tractor and Loader - 0302 
TM-1089 jAug-79) 


HYDRAULIC SYSTEM (ANALYZER) 
SPECIFICATIONS AND TORQUE VALUES—Continued 


Transmission Pump Test 





Fig. Zü-installahar For Transmission Pump Гая 


Standby Pressure Test 





Lime іп ULSA 


Tachometer/Temperature Reader 


thumb dials setting ісі аазтағысе Ене | 
Hydraulic oil temperature 

(sensor on main pump inlet line) ,.... 100 to 110^F 

(3B" to 43"C] 

Orifice used. a 035653 


0.156 in. (3,96 mm) 


Minimum ОП temperature (sensor on 


cover assembly}... ..... PS 100°F (3850) 
Transmission pump pressure 150 pai (10.34 bar} 
Maximum engine rpm na кее. +4 0480 rpm 
Hydraulic oil temperature ........,. 122 to 131°F 

(50 to 55°С} 

Engine rpm , . ; й 2500 rpm 
Standby рга&&шг®.................. E250 = 50 psi 
(155 £ 3 bar} 
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HYDRAULIC SYSTEM (ANALYZER) 
SPECIFICATIONS AND TORQUE VALUES—Continued 


Pressure Control Valve Test Selling of pressure control valve 
( 248127).................. 1750 = 50 psi 
(120 + 3 ber 
Setting of pressure control valve 
(248128- Де iix EXTA C La 1800 = 50 psi 
(110 + 3 bar) 
Reverser System Pressure Test Hydraulic ой temperature (sensor 
on main pump inlet line) iiia 122 to 1317F 
(50 to 55"C) 
Engine ИП ............................ EUN rpm 


Setting of pressure regulating valve . 145 іс 170 psi 
(8.99 to 11.72 bar) 


Setting of clutch control valve ...... 130 psi (8 bar] 
pus.. Va UR жаа ава ы ыы» M UE ARTE 


Cycle time of raveeser (shit 
іте)..................... AA to 1-1/4 seconds 
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HYDRAULIC SYSTEM (ANALYZER) 


SPECIAL TOOLS 
Convenience Tools 


Тоо! Tao! Number 


D-010B0AA 





D-D1O0B84AA 
D-01085A4A 
900130 
1—Master Hydraulic System Analyzer 
2—Tachomceter/Temparature Reader 
Fus 2Т-Нғйташс System Annyzer 
JO-293 
т 


Fig. Z2-Transmissian Pump Too! Kit 
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Use 


Master Hydraulic System Analyzer 
= Used when testing hydraulic SyS- 
temi. 


Tachomaler'Temparalure Reader 
= вй to measure engine rpm and 
cal temperature, 


іліну Equipment Accessory Kit - 
Used to make hydraulic connec- 
lions. 


Transmission Purnp Tool Kil - This 
tae КИ 15 used 1o isolate transmis 
sion pump flow Гог transmission 
pump test 


Tractor and Loader - J0307 
TM-T0B8  (Aug-79] 


Fig. 2d-Adqurstapée Much Lines 
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MISCELLANEOUS COMPONENTS 
SPECIFICATIONS AND TORQUE VALUES 


- Front Wheel Toe-In 


Tie rod clamp cap screw 


. 1/8 to 3/8 іп, 


(3.2 to 8.5 mm) 


torque 40 Ш-Н (54 Mm) (6 kg-m) 
Minimum Maximum 
- Lift Links (Regular) 23-7/B in 2B-5/8 in. 
(606.42 mm) — (727,87 mm) 
Litt Links ........ 21-3/B in. 26-1/8 in 
[With Telescoping (542.92 mm) (663.57 mm) 
Draft Links) 
- Center Link d3-5/15 ій, 28-1472 in 
(582.14 mm) (723.8 mm) 
- Float travel Powe Tn. (25.4 mm] 


70 System Testing Tractor and Loader - JO302 
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ALPHABETICAL INDEX 


A 
Accumulator, hydraulic oil ,............... 50-15-2 
Adjustable front axle adjustment , , *0-30-1 
Айег-вае тағанын ы Toe Rae А А; 10-10-12 
Air cleaner . er mr n Em pre жакачан RAPERE T 
Agr intake systam .. 20-35-1 
Air restricbon indicator ыра ары 20-35-2 
Altesnalte ............................... 30-10-1 
Alternator indicator lamp ......... кіз 30-25-1 
Auxiliary reservoir, hydraulic .............. B0-50-2 
Axle, adjustable front ,...... . B0-10-5 
Axle, front, toe-in ки .. 70-30-17 
Axle. гейг. REA Е . 40-3D-2 
Axle, solid front . еа. 60-10-9 
Armature 30-15-1 
B 
Basic engine , 20-10-2 
Batteries... ...d-5-2 
Bearings, main 20-10-12 
Boom, loader . B0-15-2 
Brake assembly, reverse . , 40-15-2 
Brake, parking 2.22................... , 40-25-5 
Brake system malfunctions ............... Үй-25-8 
Brake маме... кааза. ӨЙ-40-1 
Bucket, пайаг........................- &0-15-3 
C 
|" noo MM 20-10-7 
Carburetor... 20-25-68 
Charging system ,,.... err err tT EA К, 30-10-1 
Ciuil breaker .............,----...--... MHS 
Cigar ИШММшҥ............................. 30-29-1 
Clutch assemblies ...,.. куке We TE .40-5-2 
Cluleh eons ....:......-...-----.---.. MTP 
Coll, ignition .................... 30-20-1, 30-20-6 
Connecting пиіз..................... .. 20-10-8 
Countershatt, transmission. . ‚ 40-10-7 
Crankshaft . x фас ЧТР, 20-10-13 
Cylinder "MN 20-10-98 
Cylinder head , ‚ 20-10-2 
Cylinder liners . . 20-10-8 
Cylinders, hydraulic . . 50-65-1 
D 
Dash атр... eer rna Sain? 
Deglazing cylinder liners _............... 20-10-10 
Delivery service ,..2.................... 10-10-12 
Diagnosis and testing, basic . 70-5-2 
Differential and parking brake . 40-25-1 
Differential ЮСК..................... DENEN 40-25-4 
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Index 1 

Disconnect COUPIATS .................. , 80-60-5 
а-ы sawing inm aan ‚ d0-20-1 
Dual stage сіісһ..,....................... 40-5-B 

E 
Electrical system testing 2-2. 20-15-14 
Block diagram . 70-15-12 
Component location 70-15-11 
Malfunelióng ........-+---.+----+.--4--.- Ү0-15-Ұ 
Operational Іһедгу................... . #0-15-1 
Precautions,... 5% ex . ?0-15-5 
Schematic diagram . ааа 70-16-13 
Tests and adjustments . . USATE 70-15-18 
Visual inspection ...................... 70-15-6 
Wiring routes .... 70-15-14 
Engine, basic ........ . g0-10-2 
Engine cooling system . 20-20-1 
Engine fuel system ..... уул Tode 
Engine lubrication system epee ied doepa ЖЕМ 
Engine malfunctions . . 70-10-3 
Engine cil pressure adjustment . ааа 90-10-10 
Engine пй pressure indicator lamp, , or, dü-25-1 
Engine ofl pressure switth................ 30-25-1 
Engine of pump . . -..-.---.. 20-151 
Engine, removal and installation КИК. 20-5-3 
Engine speed control linkage . 2222s. PU-10-13 
Engine system testing.................... 70-10-1 
Malfunctions ......... обо 70-10-3 
Operational theory. ...... BnF 70-10-1 
Test and adjustments .................. 70-10-8 
Visual inspection 70-10-56 
F 

Fan beli нөт Cx 70-10-11 
Filter, fuel. . 20-25-3 
Filter, nil . . 20-15-3 
Filter, transmission-hydraulic . 50-60-1 
Final drives . E EREE аьара Fe 40-30- 1 
Flashat ___.._........-__..........----.. 20-05-90 
Fhywiweel . . 4 2.... 20-10-13 
Forward clutch. assembly, reverser 40-15- 1, 40-15-4 
Front axle, adjustable , — 1222222. 60105 
Front axle, solid | 60-10-9 
Front axle ine-in adjustment . . 70-30-1 
Front and assembhy..... eese яя +++ BÜ-TO-1 
Front and support ....................... 80-10-1 
РОВС TT узлы кызаш enn 20-25-3 
Fuel gauge . Dida-eet soe tresses EB 
Fuel injaction nozzles . A ^ 20-25-7 
Fuel injection ритр...................... 20-25-4 
Fund вұйат............................. 20-26-1 
Е THE сата оа аа кеті 20-25-1 


2 Index 


Fuel tank ecregn ........................ 200-25-20 
Fuel transier pump ................-..... 20-25-3 
G 
Gauges and swilchas . . 30-25-1 
Gear*train, timing . . . 20-10-12 
General after-sale inspection . ызаға... 10-10-14 
General predeliveary service... oos. 10-10-1 
General вйесиїсайюпаё.._....................10=Б=1 
Governor, engine 2... 20-25-12 
Governor linkage adjustment. . . 70-10-12 
H 
Hom saelich РИСА 30-25-3 
Hydraulic сүйпбег&...................... 50-65-T 
Hydraulic oil accumulator...... ....... 50-15-3 
Hydraulic oil сәзінг .............-.....-- &0-60-2 
Hydraulic pressure control valve „_........ 50-25-1 
Hydraulic pump, тӛіп.................... 50-10-1 


Hydraulic reservoir, aumilig@ry ............ 
Hydraulic selective control valve , 50-50-1 
Hydraulic system (analyzer) .............. Т0-26-1 
List of parts for fests _................ 70-28-24 
Operational test... ... TU-26-3 
Pretest inspection . . ^ ae 70-26-3 
Test and adjusiment.............. ... ТО-26-В 
Hydraulic system testing ................. TU-25-1 
Block diagram ...................... 70-25-2 
Diagnosing mallunclions ............... 70-25-5 
Operational theory............... 70-25-1 
Testing and adjustments .............. 70-25-10 
Hydraulic transmission oil ег... 50-80-1 
| 
lonion GOW ..................... 30-20-1, 30-20-6 
Ignition system ................. RU ER ga 30-20-1 
inspection pump. іші. m . 20-254 
inlet line check valve, hydraulic ens RES 50-60-4 
Inspection, after-sale РТОМ 10-10-14 
intake manifald . .. . 20-35-2 
K 
Key switch... iuo 30-25-82 
L 
Light switch 30-25-2 
Lights . BENDUM. ELE. 
Loader control mechanism. —— NA 50-55-89 
Loader ‚ 60-15-14 
Loader boom cylinder . 1-...4.--.-.. 80-685-3 
Loader bucket cylinder _. Lut garde a n 50-65-1 
Loader control маме ..................... D045] 
Lock, difarential ....._................... 40-25-4 
Lubricants .... 10-1&8-1 
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Lubrication sysiem, engine .............. 


M 
Main Баапгыўв................ 
Malfunctions: 
Basic шыйа..........................? 
Brake system . 
Elactrical system --......... 


Hydraulic ритр....................... 


Hydraulic system ....,. 


Power tram ..... EMG AS S 


Rockshait 


Selective control valve, hydraulic. 


Steering system, power , 
Manifold, intake . , 


Manuai steering .............-........-., BO 


Nozzles, fuel injection . 


Oil cooler, һуйгашїб.............--......- 


(Aug- 75! 


20-15-1 


Ой filter, angina ......................... 20-15-3 
Oil fitter relief valve . . 50-60-1 
Oil pan instailation...,. 20-10-12 
Gil pressure regulating valve. . . 20-15-2 
Oil pump, engine . MNT ДГ ETE 
Oil pump, transmission ызы г КЕСАР 50-5-3 
Oiling system. transmission... iis 40-10-В 
Р 

Parking һгтёК#.......................... 40-25-5 
Fisinns ........ 20-10-8 
Power steering valve. еш 50-30-1 
Power train system testing s еее 70-20-1 

Block diagram -....................... 70-20-8 

Component location ................. 70-20-1 

Diagnosing malfunctions .............-- 70-20-7 

Operational theory . . Meet . 70-20-2 

Testing and adjustments Ек. saga 10-00-10 

Visual Inspection . . . 70-20-94 
Pre-cleaner .,. 2d sera mmn 20-85-02 
Predelmery service ..............-....... 10-10-1 
Pressure control valve ................... 50-25-1 
PTO, continuous-running .-.-....-----... 40-20-1 
FTO control valve, independent... .... 50-20-1 
PTO, indapendent .............. ‚.. 40-20-56 
Pump, fuel injection.........-.......-.... 20-25-4 
Pump, fuel ғалы ...................... 20-25-3 
Pump, һұйғашс,........................ 50-10-1 
Pump. ail . ы ажык ж Ыы ЖЕТЕ-І 
Pump. transmission oi. aay kx 50-5-3 
Pump, wāier . 20-20-2 
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R 
Radiator . 20-20-1 
Rear axle, final drive . 40-20-2 
Remote cylinders ,................ sos, Bü-B5-4 
Reservoir, hydraulic Audliary. .... 2222.22... 5055-3 
Raeszislance Wires ..................-..... a30-20-2 
а сат ‚у. ашк esa cudzeiWuEa icd 40-15-1 
Reverser clutch contral vàlve .........,... 50-15-1 
Rocker агт assembly..............-..... 20-10-4 
Rockshaft system, ............... 2222. 9065-1 
Rods, соппенйіпі.....--................. 20-10-83 
5 
Safety сашйопв.. 203-28 
Selective control valve . 50-50-1 
Service, delivery 10-10-13 
Service, predelivery 10-10-1 
Single stage clutch ‚- 80-524 
Solenoid switch „.................... 222. dl-15-1 
Spark plugs 30-20-3, 30-20-86 
Special tools 
Batigries . 30-30-1 
Charging system . 30-30-3 
Clutch assemblies . қатал RET] a a ,, 40-35-3 
Cooling system ...... . 20-40-18 
Electrical system lesting . ‚. TÜü-35-8 
Engine, Базїс............ iara sss 20-40-12 
Engine, гтепиоуа....................... 20-40-2 
Engine testing .....:..1............... TÜ-35-3 
Front end assembly ................... B0-25-7 
Fuel system ......................... В0-40-00 
Hydraulic: pump, main. EA Edu Ed 50-70-7 
Hydraulic system (analyzer) . eos, PD-35-20 
Hydraul system testing .............. 70-35-15 
Ignition зушеті,............... 2... 30-30-11 
Lubricalion system 2-................ 20-40-17 
Selective control valva . ‚ 80-70-14 
Starting system 2......... e os 30-30-7 
Steering, тапша!. _.__................. BO-25-1 
Steering valve ....................... 50-70-12 
Transmission . p seas, 40-35-5 
Special welding instructions... саты A dd uu tials . 60-15-3 
Specilicalians: 
Batteries 30-30-1 
Brake valve . 50-70-14 
Charging system . . 30-30-2 
Clutch assemblies . AUC MERLO 40-35-1 
Cooling system ...................... 2040-18 
et ‚ааа ааа ааа 40-35-56 
Electrical system testing ............... 70-35-56 
Engine, bagic ...............-...--.... BOS 
Engine інвак-іп ...................... 20-40-11 


Engine removal -...................... 
Engine testing 
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Index 3 

Specifications —Continued 
Final drives . uec 40-38-8 
Front axle, adjustable . . LOU Le a АИД 80-25-2 
Front axle, solid . . BO0-25-5 
Fuel system ...... ааа оазе ос: ӘП-4Й-18 
Gauges and switches . — —— 30-30-13 
General ...... .10-5-1 
Hydraulic componente . 50-70-16 
Hydraulic cylinders . 50-70-18 
Hydraulic pump, тізіп................... 50-70-2 
Hydraulic system (Analyzer) -.......... 70-35-17 
Hydraulic system testing .............. 70-35-14 
ІСНУ ЗБЕ. 70-30-8 
Luiwication system ..-................ 20-40-18 
Miscellaneous components 70-35-21 
Power train testing . Acus 70-35-11 
Pressure control valv& ..... ......... 80-70-10 
Payarsat .................. krasane: 80-35-Б 
Reverser clutch control valve .......,... 50-70-8 
Rockshalt . рі 124224... ачаа: ЖЕРИ-18 
Selective contrat valve KA КҮКҮГҮ 50-70-14 
Speed control linkage ................. 20-40-25 
Saning system ....................... 30-30-5 
Steering Епінце...................... B0-25-7 
Steering, папшай...................-..- &0-25-1 
Steering мана ,...................... BO-TO-1O 
Transmission . 7 CS Paesi ER ADEM 40-35-5 
Transmission pump. ‚ 5070-1 
Speed control іпкадв................... 70-10-13 
Starting зузіет..,....................... 30-15-1 
Starting motor . 3015-1 
Steering, manual 50-5-1 
Steering valve, рОмаг.................... 50-30-1 
Storage, temporary ...................... 10-10-1 

T 
Temporary storage ...................... T0-10-1 
Thermostat ,............. 20-20-4 
Three-point һйсһ........................ &0-20-1 
Three-point hitch adjustments ............. 70-30-2 
Timing gear TAIN ,.,.................... 20-10-17 
Trámnsler pump, fual...................... 20-25-3 
Transmission, collar shift . 24 ‚ 40-10-1 
Transmission-hydraulic filter о... . 50-60-1 
Transmission-hydraulic filler relief valve . ‚ 50-60-1 
Transmission рытр........................ 50-5-3 
Transmission pump relie! valve ........... 50-60-3 
ү 

Valve, brake ............................ BOT 
Valve guides, епдіпе,.................... 20-10-3 
Valve, hydraulic pump ........-.....--... 20-10-4 
Valve ЇЙ сныЖ..................... .. 20-10-2 
Valve, loader canirel 2... . B0-45-1 
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Valve, cil fter relief. . качка а» CORRS T Valve, transmission pump relie! 
Valve, oil pressure regulating ............. 20-15-2 Valves, engine . 2er sg nss El-T10-2 
Valve, power steering .. pasirasius 80-30-1 | 

Valve, pressure control. . m 50-25-1 wW 

Valve, reverser clutch contr ............. 50-15-1 Water pump .........-.........-.......... 2D-20-2 
Valve «otators . кыла жаза ж жанс в жа акка а 20-10-4 Wires, resistance ........................ 30-20-2 
Valve везїв........ BR GU KRAMER . 20-10-3 Wiring @їайгата.................. 2. 70-15-14 
Майга, selective control... err eens SET Wiring !@8Ї............................. 70-15-18 
Valve springs . Tui 

Valve tapped clearance adjustment , КОТОР 20-10-5 
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